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WONDER if we have evaluated 

the effect of the rate at which we 
moderns live upon our lives, habits and 
prospects. 


A few generations ago the sphere of 
the ordinary man was circumscribed by 
limited means of production, transport 
and communication. 


If he applied himself with honest 
diligence to the pursuits which his 
limited environment offered, he was 
sure, barring misfortune, of a good 
livelihood and repute. 


He jogged through life as his buggy 
jogged along the roads, leisurely, plod- 
dingly, perhaps; but he had time to 
absorb and assimilate what he saw. 

He did not see so many of either the 
material or cultural things that make 
up the vista of a modern drive through 
life, but he had time to take in what he 
did see and have access to. 


A little fellow taken on an automobile 
ride by a speedy driver, when asked 
what he had seen, replied that he 


“didn’t see anything. It was all 
behind.” 


He did not get his eyes and his 
attention focused upon anything before 
it was “behind” and something new was 
pressing for notice. 


Speedy and cheap transportation has 
enlarged the physical radius of the 


Speed 


ordinary existence. Speedy and, univer- 
sal distribution of the textual and 
pictorial products of the printing press 
and the movie and radio have extended 
the mental horizon. 


All sorts of knowledge and of culture 
are whirled at the eyes and ears of all 
sorts of people. 


But it comes so fast! It is like a swift 
auto ride through a new country. One 
has been there. One has derived general 
impressions. But one has not sensed the 
soul and significance, the history and 
traditions, the intimate life and customs 
and prospects of the land through 
which one has passed. 


Is the effect of the rapid fire of mental 
pabulum to which we are being sub 
jected a whirl of undigested impressions 
and unconsidered opinions, fashioned by 
the publisher, the impresario and the 
propagandist? 

And changes and events press so 
upon one another. Modifications in 
customs and systems that it would have 
taken generations to effect are sprung 
almost overnight. 


The buggy rider could stop before a 
pitfall, but an auto going at sixty miles 
an hour needs but a 
bit of swerve and a 
fraction of a second 


to go into the ditch. 
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POWER Stands for... 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 

. Cheaper Power Through Modern Equipment 
Easier Financing of Equipment Purchases 
Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 


The City of the Future 


WENTY million inhabitants. A series of industrial 

and business centers connected by electric rapid 
transit so that workers can ride to any one, without 
changing cars. Belt-line railways for passengers and 
freight. Airports by the dozen. A vast system of 
motor highways, boulevards and parkways. Over five 
thousand square miles in one gigantic city. 

That is the New York of 1965, as presented in “The 
Regional Plan of New York and Environs,” late last 
month, by the Russell Sage Foundation, which has spent 
ten years and a million dollars on the study. The result 
is the most comprehensive plan ever developed for the 
orderly and effective growth of a great city. It is 
arresting in its picture of what a modern town may 
grow to be. And it is highly suggestive to the engineer- 
ing profession as to the increasingly important part they 
must be prepared to play. 

Just imagine the power that will be consumed by the 
rapid transit lines and fully electrified railroads that 
serve a center of twenty million people! Imagine the 
magnitude of the services such as lighting, water and 
heat for this great throng! It is certain that in those 
days not only will there be ample opportunity for a host 
of power engineers, but their importance to the com- 
munity, the place they occupy in the relative scheme 
of things, will be far greater than it is at present. 


Purchasing a Power Plant 


Off the Shelf 


HE primary problem in the design of a power plant 

is to obtain a combination of equipment that will 
deliver kilowatt-hours and other service at a minimum 
cost. This requires a lot more than buying a boiler from 
the lowest bidder, an engine or a turbine from some 
other company and some piping and valves and other 
fittings and a switchboard from some other source and 
have them connected together by steamfitters and elec- 
tricians. The equipment may be good and the connecting 
done well, but probably the combination will not be the 
right kind of an installation for the service and will 
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likely cost a lot more than a plant of correct design. 

To supply power, heat and other services has become 
a complicated problem that must be carefully worked out 
in the design of the plant if the most economical arrange- 
ment is to be had. If power is to be generated, the type 
of prime mover must be decided on. If this is a steam 
engine or turbine, the boiler pressure that may be used 
requires careful consideration. Steam pressures may be 
almost any value, but there is one that is best suited to 
a given set of conditions, and this can be determined 
only after all the factors in the problem have been prop- 
erly evaluated. One type of engine does not necessarily 
give the most econcewical solution. A combination of 
steam engines and oil engines in some plants is morc 
economical than either when used alone. Then the ques- 
tion of whether to generate all the power or generate 
part and buy part must be settled. These and many 
other decisions must be made before the equipment 
selection can be intelligently done. 

Only a competent and experienced engineer is fitted to 
do this work. If the company management does not have 
such a man in the organization, it will be a good invest- 
ment to secure one to work out the design, purchase the 
equipment and superintend the construction of the plant. 
The right kind of an engineer should save his fees 
two or three times over in the cost of the plant, besides 
producing an installation that will meet the industry’s 
requirement at the lowest cost. The first cost of a power 
plant is only one item in the operating expense. If the 
design is not correct, the operating cost will be high and 
may easily amount to more each year than the cost of 
engineering services to design and construct a plant 
suited to the load requirements. 


Let There Be More Light 


ET there be more light is a modern idea in power- 
plant design. Dark, dirty surfaces and poorly lighted 
spaces were once the heritage of practically every power 
plant. True, there still exist many plants of this variety, 
but there are sufficient examples of good power-house 
lighting to prove the fallacy of the old idea that a 
power plant is necessarily a place of gloom. Even when 
boilers are hand fired, it is possible to have light-colored 
surfaces and to maintain them clean. One of the chief 
requisites to accomplishing this is plenty of light to 
show up the dirt when it collects. 

It is not necessary that the plant be located above 
ground and in a separate building to have good lighting. 
Some plants that are the best examples of good lighting 
and cleanliness, are found in buildings below street level, 
where artificial lighting is the sole source of illumination. 
In one of these, an outstanding example in operatioi 
and illumination, the chief engineer expressed the 
opinion that he considered it false economy to save on 
illumination in any part of the power plant. His theory 
is, give the operating crew clean, pleasing surroundings 
and plenty of illumination and the psychological effect 
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on the men makes it easy to have the plant kept clean 
and everybody interested in getting results. In other 
words, make the plant something to be proud of. 

To get good illumination, light-colored surfaces are a 
necessity. This combination is the relentless enemy of 
dirty and careless practices. If machines and other 
parts are allowed to get dirty they stand out as an un- 
pleasant reminder of their existence. Careless and 
hazardous practices are also readily exposed. In the 
operation of machines, unsafe conditions are more easily 
detected and corrected before they cause a shutdown. 
No matter from what angle good plant illumination may 
be considered, improved operation is the results. 

The plants with poor illumination are generally those 
that have the lowest efficiency and their operation is 
marked by indifference on the part of those in charge of 
them. Little more can be expected. Men have become 
accustomed to well lighted homes, streets, stores and 
public places. In practically every place they go during 
their hours of leisure there is plenty of light. If, when 
they go to their jobs, it is to a place of gloom, what can 
be expected of them? If they show indifference toward 
their work, the blame is hardly theirs. Those who are 
responsible have not taken interest enough to provide 
even sufficient light for comfortable working condition. 

Progressive managers and executive engineers appre- 
ciate the psychology of pleasing working condition and 
good illumination. They have invested heavily in them 
and found that they pay big dividends. The Golden 
Jubilee of the Electric Light is to be held all over this 
country this year. Let there be more light not only in 
the open spaces, but also down in the power plants where 
the power for it is produced. 


Steeple Compound Turbines 


ITHIN the last month Power has reported two 

installations of steeple compound, or double-deck 
turbines, one at the South Amboy plant and the other 
at Station 4A of the Pacific Gas & Electric Company. 
Steeple compound engines and double-deck boilers are 
not new, but this is the first time this type of compound- 
ing has been attempted for turbines. 

With moderate steam pressures the best advantage 
from compounding is obtained when the high- and low- 
pressure elements are nearly equal in size. Under these 
conditions it has not seemed practical to place one ele- 
ment above the other. But with pressures of 1,000 Ib. 
or more the high-pressure element is much smaller than 
the low-pressure and steeple compounding becomes a 
practical possibility. Thus this new type of turbine is 
a direct result of the present trend to higher pressures. 

The main advantage of this construction appears to 
be a saving in floor space and in foundation cost. 
Whether these savings will be offset by operating and 
maintenance inconvenience is a question experience 
alone will answer, and reports concerning the operation 
of these units will be welcomed by those interested in 
the design and construction of high-pressure plants. 
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Persistence 


CHIEVEMENT in engineering and invention rests 

more, perhaps, on the characteristic of persistence 
than on any other human attribute. It matters little 
how brilliant the inventor’s genius may be, how soundly 
trained or capable the engineer may be, or how hard 
they both may work. If there is not present the per- 
sistence to carry-through to a final conclusion, there will 
be little or no advance made. 

The value of this quality of persistence is brought 
sharply to the fore in this year, when Thomas A. 
Edison and his perfection of a practical incandescent 
lamp are so much in the public eye. As “Light’s Golden 
Jubilee” is celebrated, think what, more than anything 
else, serves to mark Edison off from the common run 
of men. Not his great mind, not his depth of scientific 
ability, not his wealth of experience, outstanding as 
these may be. 

What makes Edison the most successful inventor of 
his age is his persistence. Whatever the toil involved, 
be it mental or physical, whatever the cost, whether in 
money or human effort, Edison, once convinced that the 
desired result can be obtained, persists and_ persists, 
until success is his. 

Such persistence is rarely encountered, but it can be 
achieved in some measure by many, if they but try. 
And the world and the individual will each advance 
as a result. 


A Short-Sighted Curtailment 


OR a number of years, and especially subsequent to 

Mr. Hoover’s becoming Secretary of Commerce, the 
Department of Commerce has been of the greatest assist- 
ance to American industry. This assistance is rendered 
in many ways, but especially through the furnishing of 
timely data that can be applied to analyses of business 
conditions and the correction of unfavorable trends. 
Therefore, the curtailment of any of these services may 
well be regarded with apprehension hy business and by 
manufacturers in particular. 

Such a curtailment is threatened. The Census Bureau 
is now making up its schedule for the next Census of 
Manufactures. This will be the decennial census, which 
shows the long-time trends in industry. Because it will 
be concurrent with the Census of Population and of 
Agriculture, the Department contemplates eliminating 
many items heretofore included. Among these items are 
the prime movers in manufacturing plants. These fig- 
ures have been available every ten years since 1849, and 
by them the advances in steam turbines, internal-combus- 
tion engines, waterwheels, electric motors, etc., have been 
traceable, also the trend in the use of power in industry. 
Their elimination would be a big mistake and an injus- 
tice to manufacturers in the power equipment field. 

If the Department can be convinced of the vital impor- 
tance of these statistics to the manufacturers concerned, 


there is a possibility that it may reconsider in the making 


up of the schedule. 
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Flexible coupling connects motor to 
large centrifugal pump 


By F. A. ANNETT 


Associate Editor 


HEN a motor of economical speed can be ob- 

tained to match the speed of the driven machine, 

it is common practice to couple the motor direct 
to its loads. If machine and motor could be maintained 
in nearly perfect alignment, solid or rigid flanged cou- 
plings would be the ideal way of connecting the two to- 
gether. Such alignment between the motor and its load 
is not only difficult to obtain, but practically impossible 
to maintain. 

To obtain perfect alignment, each half of the coupling 
must be concentric with its shaft and its face at right 
angles to the shaft’s axis. Unless the shaft and coupling 
are carefully machined as a unit after they are assembled, 
it is almost impossible to obtain the foregoing conditions. 

When keying the coupling to the shaft it is likely to be 
distorted from true alignment. In that event there may 
be an error in alignment that cannot be corrected by lo- 
cating the motor. The two halves of the couplings may 
be aligned perfectly, but the axis of the shafts will not 
be in line. Even when the motor can be properly aligned 
with its load, settling of the foundation, distortion of 
the bedplate, wearing of bearings and other causes may 
throw the machine out of line. 

When two shafts that are out of line are connected by 
rigid couplings, severe bending stresses are set up in the 
shafts. For each revolution the shafts pass through 
a complete cycle of tension and compression stresses. At 
1,200 r.p.m. a motor’s shaft in eight hours will make 
over one-half million revolutions. Unless this motor is 
properly aligned with its load, their shafts will be sub- 
jected to over one-half million bending cycles per day of 
eight hours. From this it is readily seen that such a 
condition is likely to fatigue the metal in the shafts and 
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Misalignment of machines connected by 
rigid couplings increases the power ccn- 
sumption, makes lubrication of bearings 
difficult and causes excessive wear and 


breakage of machine parts. Insurance 


against these difficulties by the proper 
application of flexible couplings is dis- 


cussed in this article 


cause breakage. This has happened, and in some cases 
with serious consequences to the machines. 

Misalignment of shafting connected by rigid couplings 
has a bad effect on bearings. Lubrication is made diff- 
cult, heating and excessive wear result and the power 
consumption is necessarily high. Another objection to 
a rigid coupling is that the rotating element of the motor 
is not free to seek its true magnetic center. Unless the 
motor is properly located, when the two halves of the 
coupling are bolted together the rotor of the motor will 
be out of line magnetically and this may cause a heavy 
end thrust. To prevent the foregoing conditions leads 
to the use of flexible couplings. 

Machines connected by flexible couplings should be 
aligned just as carefully as when rigid couplings are used. 
The purpose of a flexible coupling is not that of a uni- 
versal joint or to compensate for gross errors in mis- 


Duplex-plunger pump connected to 100-hp. motor 
by flexible coupling 
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alignment, as is frequently assumed. Even though some 
types of flexible couplings may operate considerably out 
of alignment, they should not be operated in this way, 
as it subjects them to unnecessary wear. Not only should 
the machines be carefully aligned, but the alignment 
should be checked at intervals and corrected if necessary. 
A flexible coupling should be considered as a machine 
with moving parts, and, like any machine, if subjected 
to abuse, increased maintenance, reduced life and unsatis- 
factory operation may result. 

A flexible coupling has been characterized as misalign- 
ment insurance, a provision to take care of errors in 
alignment that may develop after the machine has gone 
into service. If the machine is put into service out of 
line by an amount equal to 50 per cent of that which the 
coupling can compensate for, then 50 per cent of the 
investment in misalignment insurance has been lost. 

Machines shipped from the manufacturer on a bed- 
plate are frequently assumed to be in proper alignment 
and are mounted on their foundation and put into opera- 
tion without checking. This practice is likely to lead to 
machines being placed in service when they are consider- 
ably out of line. In the shop the bedplate may be placed 


Flexible coupling and chain drive connect 600-hp. 
motor to coal breaker 


Aine hoist connected to 100-hp. 
motor by a flevible coupling 


so as to be distorted in one direction and the machine 
lined up to compensate for this error. When the bed- 
plate is bolted to its foundation it may be sprung oppo- 
site to what it was in the shop. This would give a double 
error in misalignment and might cause unsatisfactory 
operation. For this and other reasons the alignment of 
any machine should be checked after its bedplate has heen 
bolted to the foundation. Some large users of machines 
specify that shims be placed under all parts of the ma- 
chine mounted on bedplates. This allows moving these 
parts up or down to bring them into alignment, if found 
necessary after the bedplate has been bolted to its 
foundation. 

Where the several parts of a machine operate at dif- 
ferent temperatures, a check of the alignment should be 
made with the machine at operating temperature, and 
adjustments should be made if necessary. An example 
of this is a steam turbine-driven generator. Not only 
does the turbine operate at a different temperature from 
the generator, but there is a wide range in temperature 
between the two ends of the turbine, particularly if op- 
erated. condensing. 

When selecting a coupling the characteristics of the 
load and the power drive must be considered, along with 
the rated horsepower of the application. A pulsating 
load will require a considerably larger capacity coupling, 
for a given horsepower output than is necessary for a 
constant load. If both the prime movers and the driven 
load have pulsating characteristics, such as a reciprocat- 
ing engine driving a compressor, a still larger coupling 
is required than for the condition previously mentioned. 
How the character of the load affects the capacity of the 
coupling required is shown by the fact that one well- 
known flexible-coupling manufacturer uses service fac- 
tors that vary from 14 to 11 in the formula for calculat- 
ing the capacity of couplings. For example, a service 
factor of 14 would be used for a coupling to connect a 
motor to a centrifugal pump. To determine the capacity 
of a coupling for connecting a steam engine to a com- 
pressor, a service factor of 9 to 11 is used. 

When the load is pulsating, the characteristics of the 
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Parts of a Falk coupling 


The two flanged steel hubs are slotted on their outer 


periphery. In these slots is placed a specially tempered 
steel spring, which forms a complete cylindrical grid. 
The coupling is inclosed in a casing and packed with 
grease. 
coupling also have to be considered. It the coupling 
possesses considerable tangential flexibility, there is a 
possibility of resonance being set up between the elastic 
member of the coupling and the pulsations of the load or 
prime mover. These oscillations may increase in inten- 
sity to where they damage the coupling or produce other 
objectionable effects. 

A coupling must be selected for the peak loads to 
which it will be subjected. This applies whether the load 
is a constant torque application or one that is pulsating. 
Failure to consider the peak loads on the drive has caused 
many coupling failures. 

Where the coupling is applied to reversing service, this 
must be taken into account in the selection. A type of 
coupling that has considerable backlash may operate with 
entire satisfaction on constant-load service, but may 


Flexible steel pin units 
Bushed flange, ‘ Held end flange 


I 
kenewable bronze? 
or graphited ca) Spring 
bushing retaining ring 


WN 


Section through a Francke coupling 


The two hubs of this coupling have holes for steel pins 
bored near their rims. These pins are in two parts with 
a flexible section of laminated steel between them. In 
one of the hubs the pins are held by a retaining ring, 
and in the other they are free to move endwise in bronze 
or graphited bushings. If necessary the coupling may be 
inclosed and operated in oil. 


prove unsatisfactory on loads that are frequently re- 
versed or that are pulsating in their character. 

The speed at which a coupling operates is a factor in 
its selection and in the amount of misalignment that is 
permissible. At high speed the coupling must be more 
nearly in dynamic balance than is required at low speeds. 
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A coupling that may operate quietly at slow speed mzy 
be objectionably noisy at high speed. With a given 
amount of misalignment in slow-speed service a coupling 
may give long service without failure, but at high speed 
would have a short life. 

Couplings can have flexibility in four directions— 
tangential, angular, radial and axial. Some types of 
couplings have all four; others do not. Some applica- 
tions require some of these flexibilities and not the 
others, although they may not be objectionable. 

Tangential flexibility permits a certain amount of tor- 


Section through a Fast coupling 


Two hubs are keyed to their respective shafts. Each 
hub has a generated spur gear that meshes into an in- 
ternal spur gear at each end of the casing. The working 
parts of this coupling are immersed in oil when in oper- 
ation, 


sional resiliency between the two halves of the coupling. 
In other words, when there is a sudden change of load 
the coupling allows a certain amount of rotational dis- 
placement between the two halves of the coupling. Some 
types of coupling possess this quality ; others do not. On 


Section through a Nicholson coupling 
This coupling consists of two cast-steel hubs, keyed to 


their respective shafts. Dovetail slots are cut in the 
periphery of the hubs, in which floating steel keys are 
placed. The coupling is partly filled with oil. 
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certain classes of drives this quality is desirable, but in 
others it is immaterial, and in some may be objectionable. 
The latter applies to types of coupling that permit reso- 
nance to be established between the flexible element and 
the prime mover or between the coupling and the load. 
Tangential flexibility allows the coupling to act as a shock 
absorber between the prime mover and the load. The 
degree to which a coupling can be used for this purpose 
is quite limited. If the amount of energy to be absorbed 
is large, then a flywheel should be provided. In no case 
should a flexible coupling be expected to take the place of 
a flywheel. Tangential flexibility may also be desirable 
in a coupling to prevent vibration from the load being 
transmitted to the driving source. There is considerable 
difference of opinion regarding this quality in a coupling. 
Some of the most popular types possess tangential flexi- 
bility, while types equally popular do not. Therefore it 
would appear that tangential flexibility is not essential 
to the design of a satisfactory coupling except for special 
applications. 

Angular flexibility is the quality that compensates for 
the axes of the two shafts not being parallel. Misalign- 
ment of the axes will throw the faces of the two halves 
of the coupling out of parallel. Therefore, a coupling 
should possess enough angular flexibility to permit a 


Large mine hoist connected to its motor by a 
flexible coupling 


reasonable amount of such misalignment. All types of 
exible coupling possess this characteristic, although 
some to a greater extent than others. 

Radial flexibility allows the shaft centers to be outside 
the same straight line. That is, the faces of the couplings 
may line up, but their centers do not coincide. Flexible 
couplings must have this characteristic, along with angu- 
lar flexibility. 

Axial flexibility permits float between the two shafts 
connected by the coupling. Most couplings possess this 
quality, but to a varying degree. This characteristic is 
affected by the load transmitted. At light loads some 
types of coupling allow free axial movement between 
two shafts where at heavy loads the friction in the cou- 
pling’s parts practically prevents axial movement. This 
quality is desirable in a coupling to a degree depending 
on the characteristics of the load. If the load sets up 
a heavy end thrust in the driven shaft, the coupling 
should not allow this to be transmitted to the driving 
medium. A coupling should also possess sufficient axial 
llexibility to permit the rotor of the motor to seek its 
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Ajax coupling connects motor to compressor 
and vacuum pump 


magnetic center or objectionable end thrust may develop. 

From the foregoing it is evident that a coupling should 
possess at least angular, radial and axial flexibility and 
in some cases a certain amount of tangential flexibility. 
The amount of flexibility that is required varies with 
the application. Where machines will remain in ap- 
proximate alignment, less flexibility is required than for 
applications where the misalignment may be considerable. 
In certain applications sufficient flexibility cannot be 
obtained in one coupling. Therefore, two are used, with 
a short length of shaft or floating ring between them. 

Some applications require provisions for considerable 
axial adjustment, which is taken care of by a special de- 
sign of coupling. Other applications require that the 
prime mover be quickly connected to and disconnected 
from its load. This may require a special design of 


Oil engine connected to oil-line pump 
by a flexible coupling 


coupling. Where conditions will justify the installation, 
a clutch offers a satisfactory solution to this problem. 
The foregoing gives some of the factors to be con- 
sidered when selecting and applying flexible couplings. 
To meet these conditions there is a wide variety of 
designs to select from, some of the common types being 
shown in the figures. There is one feature common to 
all of them—if they are to give a high degree of satis- 
faction and long life, couplings must be given the same 
attention as the machine of which they are a part. 
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Fig. 1—Strain lines 
due to cutting of 
1-in. plate. Lower 
and right edges cut 
with guillotine 
shear. Upper and 
left edges cut with 
oxyacetylene torch. 


Drums 


By FrepERICK G. Straus, R. K. Hopkins 
and H. LERoy WHITNEY 


URING the last sev- 
eral years extensive 
research work has 


been conducted to determine 
the cause of numerous drum 
failures on steam_ boilers. 
Had these failures occurred 
only in high-pressure units, 
the natural tendency would 
have been to attribute them 
to the steadily increasing 
boiler pressures and, con- 
sequently, heavier drums 
now in general use. How- 
ever, failures were not con- 
fined to any particular 
pressure range but rather to 
all pressures in service 
where riveted drums were 


bonate alkalinity, 


Contending that the caustic embrittle- 
ment of boiler drums, due to high car- 
occurs only where 
fabrication has set up internal strains in 
the metal, the authors present the results 
of an experimental study of the strains set 
up by various methods of fabrication. 
Professor Straub is in the department of 
chemistry at the University of Illinois. 
Messrs. Hopkins and Whitney are with 
the M. W. Kellogg Company. 


line cracking which ulti- 
mately causes the vessel to 
fail. In riveted drum con- 
struction there are exposed 
to this action all areas that 
are highly stressed during 
the construction and opera- 
tion of the boiler. An ideal 
location is under rivet heads, 
around rivet shanks or 
sheared edges, under butt 
straps and along the line of 
internal calking. Any rivet, 
whether hot or cold driven, 
is tight to a degree only, 
and the shanks are covered 
with a layer of oxide to a 
greater or lesser depth. It 
has been firmly established 


used. The extremely high 
pressures, as we know them 
today, are confined to but few installations. On these 
solid forged drums are used. In these installations no 
trouble has been reported. 

There has been a tendency on the part of various 
authorities in this country and abroad to attribute all 
failures to caustic embrittlement. More recently the 
general opinion has been to give causticity its proper 
relation in the sequence of events, but also to attach 
significance to embrittlement as resulting from the use 
of strained material in contact with concentrated caustic. 

Any highly stressed zone is an ideal point of attack 
for concentrated alkaline solutions, and it is at these 
points that investigation has disclosed the intercrystal- 


that the narrow oxide-filled 
gap between the rivet shank 
and the drilled or punched hole acts as a capillary tube, 
tending to convey the alkaline boiler solution to the 
stressed metal in the shell proper and to the butt straps. 
Eventually, concentration takes place in these areas 
which results in embrittlement cracking. 

Some manufacturers have established the practice of 
inside calking of all seams and rivets. When properly 
applied, this presents an impassible barrier to the 
passage of any solution, with the subsequent prevention 
of embrittlement. If this calking is not properly done, 


the passage is not blocked and embrittlement may be 
accelerated owing to the increased stresses caused by the 
calking. 
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Ness and McCallum, in a paper before the West of 
Scotland Iron and Steel Institute, 1926-27, suggest that 
caustic embrittlement is not the only cause of cracking 
of boiler plates, although this theory is strongly sup- 
ported. In one case discussed, they point out that the 
butt-straps appear to have been heavily calked, although 
rivet heads came off prior to the cracking of the plates 
and butt-straps being discovered. 

The authors, in discussing another case, say: “There 
is a certain amount of evidence of cold rolling of the 
plate as shown by the elongated nature of the pearlite. 
The general conclusion is that the plate appears to have 
been somewhat brittle by nature, that a crack started 
at the point where the seam was calked at the edge, the 


crack being propagated in steps due in some measure to’ 


the structure and to the number of inclusions.” 

During the last year extensive research work has been 
carried on in the laboratories of the M. W. Kellogg 
Company on the strains developed in cold working. 


STRAINS INDUCED BY CoLpD SHEAR 


The first step was to ascertain, if possible, the results 
of cold shearing and gas cutting of plate. Fig. 1 is a 
reduced photograph showing the top of a 1-in.-thick 
plate, etched with Fry's reagent to show the strain lines. 
The direction of rolling of this plate is parallel to the 
length of the sample. The lower edge and the right- 
hand end were cold sheared under a guillotine shear. 
The top edge was cut with an oxyacetylene cutting 
machine, while the left-hand end was cut with a hand- 
operated oxyacetylene torch. 


Shear Cut 


i 


Fig. 3—Annealing of plate shown 


The shaded area along the lower edge and right end 
is apparently due to the multitude of strain lines, which 
are so close together that they appear to be a shaded 
area. This area extends in from the bottom edge about 
3 in., while it extends in from the right-hand end for 
a distance of about 34 in. The scattered strain lines 
extending into the plate beyond the shaded area are 
clearly visible in the photograph. These lines extend in 
for a distance of about five inches from the bottom edge 
and about nine inches from the right-hand end, showing 
the extent to which the strains exist. The strain lines 
resulting from the acetylene cut are fairly visible on the 
upper edge and faintly visible on the left-hand end. 
These lines are confined to an area extending not over 
14 in. from the edge of the plate. 

Fig. 2 illustrates a section from a 2-in. plate, the lower 
and right-hand sides being saw cut and the upper and 
left-hand sides being shear cut. In this illustration the 
deformation was so severe that instead of strain lines 
actual evidence of flow developed, and the metal at the 
shear cut and adjacent thereto shows a severe distortion, 
so severe, in fact, that subsequent annealing did not 
remove the flow lines. This is shown on illustration 
Fig. 3. Fig. 4 also brings out this fact, as the effects 
from the shearing, even after annealing and re-etching 
are still plainly in evidence. 

To determine the effect on the structure of a sheared 
section by subsequent forging, the section shown in Fig. 
4 was hot worked to one-half its original thickness, and 
is illustrated in Fig. 5. The distortion of the structure is 
plainly shown and brings out the fact that in subsequent 
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working the distortion from the shearing is still manifest 
in the flow lines. 

Fig. 6 is a section cut from a 2-in.-thick plate. The 
lower and left-hand edges were oxyacetylene cut, while 
the upper and right-hand edges were saw cut. After 
etching for thirty hours in Fry’s reagent the strain lines 
were developed, showing a maximum penetration of 
about 14 in. from the oxyacetylene-cut edges. Fig. 7 
shows this same section annealed and re-etched. The sec- 


Fig. 8—Strain lines in “cold-joggled” 2-in. plate 
prior to bending in rolls 


tion is absolutely normal and all evidence of straining 
is removed. 

The samples shown in Figs. 2, 3, 4 and 5 were sheared 
under an alligator-type shear, and it is felt that the dis- 
tortion shown in these photographs is more than would 
normally occur in a guillotine type of shear. It is felt 
that strain lines such as those shown in Fig. 1 are more 
representative. 

It must be borne in mind that it is extremely difficult 
to detect strain lines such as shown in Fig. 1, because 
only certain steels will show such lines when etched in 
Fry’s reagent, and it has been found that samples taken 
from the same plate, in certain cases, would show strain 
lines in one sample, whereas a sample taken adjacent 
would show practically no strain lines. In this particu- 
lar instance the samples were etched at different times, 
and it is felt that perhaps a slight difference in the con- 
centration of the etching solution was the cause of this 
condition. This also shows the difficulty in conducting 
tests of this character, because every effort was made to 
keep the concentration and the temperature of the solu- 
tion constant for all samples. Samples that do not show 
strain lines need not be taken as an indication that 
strains do not exist. 

The effect of strain in structural material, under work- 
ing conditions, has not been fully determined, and fur- 
ther investigation is being independently conducted by 
many authorities. Tensile and bending tests have not 
shown results indicating serious weakening. Impact 
tests, however, show a marked decline from normalcy, 
and in the case of such tests where the fracture coincides 
with the line of strain the impact value is markedly low. 
Adequate data that have been accumulated warrant the 
statement that the use of plates in pressure vessels that 
have suffered structural changes or strain due to shear- 
ing should be widely avoided, as their use is not with- 
out risk. 

Accumulated data and innumerable rechecks would 
indicate that gas-cut plates, while strained during cutting, 
are not strained so severely nor so decidedly as in shear- 
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ing and that annealing restores the structure to its 
original appearance and value. 

It has been known for years that punching, which is 
a form of cold working, is very damaging to the metal, 
and many authorities have shown that riveting introduces 
similar strains into the metal worked. 

It is but logical to assume that cold bending would 
have its effect on steel. Fig. 8 is a section cut from a 
2-in. plate that had been cold-joggled or bent at the edge 
prior to bending in the rolls. This is a usual operation, 
standard in practically all boiler shops equipped to handle 
such work. The section etched with Fry’s reagent devel- 
oped marked strain lines, which were readily removed by 
annealing, as shown in Fig. 9. Fig. 10 illustrates a sec- 
‘tion of 2-in. plate that was hot bent but, after etching, 
showed no lines of strain. 


MicroPpHoOToGRAPHS SHOW EFFECT OF CoLD 
WorKING 


We have dwelt on the determination of strain lines 
by etching with Fry’s reagent. Microscopically, we can 
find evidence of strain, not as lines but as crystal de- 
formation. To illustrate this properly, we show in Fig. 
11 a microphotograph of a piece of normal mild boiler 
steel of good quality as received from the mill. 

Fig. 12 depicts a section worked at room temperatures 
ina bending operation. The crystal deformation is very 
marked, the pearlite being drawn down into elongated 
bands. However, a thorough annealing refines the crys- 
talline structure caused by cold bending, as is shown in 
annealed specimen Fig. 13. 

A condition such as is shown in Fig. 12 can be ex- 
pected if proper working temperatures in bending or 
forming are not closely followed. In all operations it is 
just as important to be exacting in the lower tempera- 
tures as in the higher. In other words, we believe in a 
fixed operating zone dependent on the carbon content 


Fig. 9—Annealing removed strains in sample 


strained by “cold joggling” 


of the steel, and all work should be executed in this 
zone. 

We have shown by the various illustrations the effect 
on the structure of cold work. In the riveted drums 
there are at least four major sections joined together 
by butt straps and secured by riveting. Regardless of 
the precautions taken with the plate constituting the 
shell prior to riveting, cold-working strains are developed 
when the drum is riveted and calked. 

Compare a riveted drum with that produced by the 
forge-and-hammer lap-weld process. Here the con- 
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struction eliminates the numerous plate intersections, butt 
straps and rivets and the necessity of calking to obtain 
tightness. Nor are there any lapped sections with the 
inherent oxide film between. Instead, one finds a smooth 
interior, primarily resistant to the action of embrittle- 
ment. 


Piates Bent Hot ARE FREE FROM STRAIN 


We have shown that plates bent hot are free from 
bending strains. Accordingly, the plates should be placed 
in a large heating furnace and uniformly heated to a 
point just above the upper critical range of the steel. 
This eliminates all cold-working strains and such other 
strains as may remain in the plate after trimming. The 
plate, after heating, is removed from the furnace, placed 
in the bending rolls and bent to size. All bending should 
be done at elevated temperatures. The rolled shell should 
then idle in the rolls until cold. 

In the forge-and-hammer lap-weld process the follow- 
ing procedure is carried out: 

After bending, the shells are taken to the welding 
department, where the lapped edges are heated inside and 
out with localizing water-gas burners operating under 
slightly reducing conditions and then welded by the 
forged-and-hammer process. The greatest care is exer- 
cised and the most rigid inspection maintained through- 
out this operation. After the inspectors have been fully 
satisfied with the quality of the work, the shells are 
allowed to pass to the annealing furnace, where they 
are annealed under close temperature control, the grain 
structure of the weld and plate refined (as shown in 
Fig. 14) and all internal strains removed. While hot 
the shell is again rolled to contour. (Reference to Figs. 
11 and 12 will show grain structure in plates as received 
from the mill and after cold bending.) 

Next the heads are attached to the shells, and cir- 
cumferential welds are made in the manner described 
for the longitudinal welds. Then they are carefully in- 


Fig. 10—Hot-bent 2-in. plate shows no 
lines of strain 


spected and the welds and adjacent plate annealed. Fol- 
lowing this the vessel should be placed in a large furnace 
and the proper temperature uniformly applied to 
normalize any strains that may still be present. After 
cooling the vessel is inspected, tested by the insurance 
company and shipped. 

Fig. 15 shows a section cut at random from the end of 
« |-in.-thick tube. An inspection of this etched piece 
shows the uniformity of the weld, the lines of flow of 
the metal and the solidity of the entire structure. 

Within the last few years the various insurance com- 
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panies handling boiler coverage have been subjected to 
frequent and severe losses. Just what part was played 
by causticity is rather difficult to determine. However, 
the largest number of failures were those in which the 
feed water was particularly bad and where the feed 
water to the drums was always carried in a “soft,” or 
alkaline, condition. 

This adverse experience has not been localized, as 


Fig. 11 — Mi- 
cro photograph 
of good quality 
normal mid 
boiler steel 


Fig. 12 — M1- 
cro photograph 
of boiler steel 
after cold 
bending 


failures have shown up throughout the United States. 
In the laboratories at the Universaty of Illinois repeated 
tests have been conducted to show the effect of alkaline 
solutions of various strengths on strained materials, and 
in every case the degree of alkalinity has had a direct 
effect on the time required for failure. 


Cases OF MBRITTLEMENT 


Fig. 16 is a photograph of a drum section cut from a 
boiler operating at 450 Ib. per square inch that failed 
in service with almost fatal results. This particular 
boiler was in operation less than two years and at the 
time of installation was considered ideal. The other boil- 
ers in this plant were forced out of service at the same 
time, which necessitated that all drums be replaced, an 
expensive operation for all concerned. 

The section illustrated was cut from the tube ligament 
section at the bottom of the drum. The upper line of 
cutting, marked X on the photograph, was through the 
edge of the tube holes. The rivets, of which two of 
the four lines are shown, secure the reinforcing plate on 
the interior of the drum. 

In another case, at a manufacturing plant in the upper 
Great Lakes region, manifestation of embrittlement was 
discovered by one of the insurance boiler inspectors. 
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The inspector cautioned the operating engineer that he 
feared embrittlement had attacked the drums and recom- 
mended a close watch of the feed water and its treatment. 
About a year later, further evidence was manifested and 
the inspector insisted on a thorough examination, result- 
ing in the finding of serious cracks in the rear top drum. 
It was necessary to reject the drum. This time the 
inspectors caught the concealed flaws before further, 
and serious, damage resulted. 

Within the past several months an entire battery of 
boilers operating at less than 250 Ib. pressure were taken 
out of service in central Ohio. They were seriously 


Fig. 13 — An- 
nealing of bent 
section (Fig. 
12) refines the 
crystalline 
structure 


Fig. 14—Graii 
structure of 
forge-and-han- 
mer-welded 
drum refined 
by annealing 


embrittled and unsafe to operate. 


The water supply in 
this particular district is not one that will cause embrit- 
tlement, but owing to the method of softening a highly 
alkaline feed water was fed to the boilers. 

The Chicago district, which properly boasts of excep- 
tionally fine water conditions, is not free from such 


dangers. Numerous cases where evidence of attack has 
been discovered have been reported following water treat- 
ment; and boiler plant operators, taking every possible 
precaution with their feed water, are frank in admitting 
that uncertainty is with them always 

In another case the destruction of the bottom drum of 
a boiler was attributed to embrittlement. The removal 
of the butt strap after the inspector had discovered symp- 
toms of embrittlement disclosed a crack extending 
through 27 rivet holes. Two of the boilers in the plant 
were found similarly affected, and the drums were re- 
placed. The feed water for this plant came from an 
artesian well and had a ratio of sodium carbonate to 
sodium sulphate of 45 to 1. Such water is capable of 
promoting embrittlement without addition of soda ash. 
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In another case cracks around rivet holes were ap- 
parently due to the punching. This boiler operated at 
a pressure of 200 Ib. per sq.in. and the makeup: water 
was from a well in which the ratio of sodium carbonate 
to sodium sulphate was 1.8. A total of six boilers in this 
battery failed and were replaced. 

When a boiler is purchased it is with a definite life 
expectancy and the plant is usually written off on a basis 


Fig. 15—Macrograph of a typical forge- 
and-hamimer weld 


of this expectancy. The setting of the boilers is quite 
«xpensive and in most cases the operating conditions 
call for continuity of service. All these factors are con- 
sidered when the cost is computed and the product priced. 
It is also necessary that the plant be as free as possible 
from defects that will cause delays, replacements or 
excessive maintenance. 

It has been common practice to resort to special meth- 
ods of water treatment to maintain the desired ratio of 
sulphate to alkaline ratios. With the recent trend toward 
increasing these ratios at higher steam pressures, such 
treatment becomes somewhat complicated and requires 
the services of specialists in this particular field of water 
treatment. Continual attention must be given the water 
treatment if trouble is to be averted. 

The possibility of concentration of the caustic solution 
is avoided if the riveted areas are eliminated, since no 
capillary spaces are available and the dilute boiler water 
will not cause embrittlement. 

With the method of procedure as described for ham- 
mer-welded boiler drums and other pressure vessels, it is 
quite evident that the first cost of such vessels will be 


Fig. 16—Photograph of a section cut from a druin 
that failed from caustic embrittlement 


higher. However, if a boiler drum or any other pressure 
vessel fails after only half of its life expectancy, then the 
first cost is only a small proportion of the ultimate cost. 


Inasmuch as present operating trends make 
this a subject of prime inportance, Power 
would like to see further discussion, not of a 
controversial nature, but constructive and sup- 
ported by concrete evidence.—EDITOR. 
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Removing Oil from Feed Water 


By FRED. GROVE-PALMER 
London, England 


OR ALL practical purposes it would be sufficient to 

say that condensed steam is the best boiler-feed water 
that can be obtained, but it is an essential part of the 
contract that there shall be no contamination of the con- 
densed water with oil. It happens, however, that this 
is a condition by no means easily obtained; indeed, it 
does not matter how carefully a plant may be run, the 
danger of oily contamination of the water is always 
present. 

The effect of an exceedingly tenuous film of grease or 
oil upon the surface of an iron or steel plate is that of 
insulation. When we consider how extremely thin is 
the layer of oil in this case, its insulating property is 
little short of marvelous, but it is dangerous, more espe- 
cially in the case of high-pressure boilers. 

Practically all experiments: have shown conclusively 
that the risk of explosions in boilers is far greater when 
a thin film of oil is present than would be incurred by 
the presence of a thick incrustation of scale arising from 
a hard feed-water supply. 

The oil film is an insulator, and it effectively prevents 
the feed water from making contact with the heated 
boiler plates or tubes. The normal process of heating 
the water fails to function, and the metal becomes over- 
heated. An obvious outcome of this superheating is that 
the plate or tube begins to soften, and as a result of the 
pressure within the boiler the softened part of the metal 
begins to bulge at that place where the upshot of the 
extra heating is greatest. This process is cumulative, 
finally terminating in an explosion in the boiler tubes or 
in a collapse of the crown of the furnace flue. 

When the oil can be observed in the shape of drops 
floating around on the surface of the water in the feed 
tank its partial removal is not a matter of any special 
difficulty. If the contents of the tank can be allowed to 
remain quiet for a reasonable time, the oil will have a 
tendency to coalesce into sizable globules, which may be 
flushed out of the tank by upward displacement with a 
further supply of feed water. In this way the greater 
portion of the visible oil may be got rid of. The danger 
is, in consequence, considerably reduced, although not 
eliminated. 

The real danger lies in the oil that is present in the 
form of an emulsion in the body of the condensate, be- 
cause this cannot be taken out in the manner just men- 
tioned. The only possible way to insure absolute safety 
is to install an efficient machine that will completely 
eliminate the oil. 

In the emulsified state diffusion of the oil throughout 
the bulk of the water is so complete that it is hardly 
stretching the definition of the term to speak of it as a 
solution, although chemically speaking, this is not strictly 
accurate. The only feasible method of handling the 
problem is to treat the liquid with chemical substances 
that will coagulate the emulsified oil into masses of suffi- 
cient size to allow extraction by a suitable filtering 
arrangement. 

Introduction of alum or aluminum sulphate for coagu- 
lating the finely divided oil in boiler-feed water is no 
new and untried expedient: it has the weight of long 
years of successful experience behind it. When the oil 
has been massed together by means of the coagulant, its 
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removal from the water becomes an ordinary chemical 
engineering matter. 

The oily water problem has been carefully studied, 
with the result that there are on the market plants con- 
structed with a view to removing this nightmare from 
the ordinary worries of the engineer. Among those that 
cope with the difficulty efficiently is that briefly described 
here. Analyses of the condensate should be made, in 
order to ascertain the high and low limits of the oil 
content and thus determine the quantity of coagulating 
chemical required, as an excess of it might lead to other 
troubles in the boilers. 

Feed water flows from the condenser storage to the 
oil separator, passing first into a measuring tank, out of 
which it overflows by means of a V-shaped, or, in some 
cases, a rectangular, notch. A float controls the working 
of a pair of tapered valves that regulate the flow of the 
coagulant solutions. 

The first of the two valves thus operated by the flow 
of water through the system is connected with a tank 
containing a solution of aluminum sulphate, the func- 
tion of which is to bring about the coagulation of the 
oily emulsion in such a way that it will float in the water 
in the form of flocculent accretions. In the second chem- 
ical tank, of which the outflow is regulated by the other 
of the pair of valves, is a solution of sodium carbonate. 
The function of this solution is to counteract the effect of 
excess aluminum salts. 

Aluminum hydrate is produced by the reaction, in the 
form of a semi-transparent jelly, which is practically 
insoluble in water. It gathers into masses, taking with 
it the coagulated particles of oil and any trace of dust 
or other finely divided solid matter that may be present. 

Complete mixture of the oily water with the coagulat- 
ing reagents takes place in a baffle tank fitted with webs 
that cause eddies in the stream of the flow. From this 
point the flow continues in an upward direction through 
a thin layer of schroff, or wood fiber. This acts as a 
preliminary filter and removes the larger masses of coagu- 
lated and precipitated impurities. The finer particles 
are removed by a thick bed of quartz sand. Cleaning 
is performed by the application of compressed air. The 
rinsing water, which comes direct from the main or any 
other supply that is under pressure is sent flowing through 
eliminator in the reverse direction at the same time as the 
compressed air is turned on. 


History of the Diesel Engine 

| It is within the memory of many engi- 

neers that Doctor Diesel first expanded 
his Rational Heat Engine theory. The 
development of the working engine has 
all occurred since 1895, but few engineers 
know the details of the early designs or 
even the names of the engineers who made 
the engine a possibility. 
In next week’s issue will appear a history |} 
of the developments that occurred in the 
period from 1898 to 1912. 
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By H. L. KAUFFMAN 


Petroleum Consultant 


T times the buyer of Diesel fuel oi] complains of 
water in the oil and wonders how it got there 
and how the amount can be determined. Un- 

doubtedly, a correct and easily applied test would be 

of advantage in a controversy with the refiner. 

In the distillation of crude oil, steam is introduced 
into it. When the steam condenses, along with the 
condensation of the oil vapors, water naturally results. 
The water settles to the bottom of the oil tank and is 
drawn off, but it occasionally happens either through 
incomplete time for settling or because of the dropping 
of the “Swing-line” to too low a point, that water gets 
mto the tank car despite the refiners’ precautions. All 
refiners check the oil in each tank car by laboratory tests. 
However, failure to detect the presence of a small 
amount of water in the oil sometimes occurs, because 
the amount of water present is so small and is in such 
a state of suspension as not to be noticeable. Yet during 
the day or two that elapse before the car reaches its 
destination a gallon, or even a barrel, of water may have 
settled out of the oil. Complaint on that oil usually 
follows. 


More WATER IN WINTER 


In my experience complaints as to the presence of 
water in oil are more common in summer than in winter. 
Perhaps this is because in both tank cars and in refiners’ 
tanks any water that settles out in winter, freezes and 
has no chance to cause trouble. 
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To be sure that no water gets from the car into the 
purchaser’s storage tank, it is good practice to place the 
tank car on level track and withdraw a sample from the 
bottom of the car for a water test. If water is present 
in appreciable quantities, either theif the car as to the 
amount of water present or determine the quantity by 
measuring with a chalked rod before complaining to the 
refiner. With heavier oils, such as Diesel fuel oils, 
laboratory tests to determine the percentage of water 
contained in a sample from the car are virtually essential. 


A Wipvety Usep MetHop 


A centrifuge method for determining the percentage of 
water and sediment contained in oil is not entirely satis- 
factory, for the amount of water found by this method 
is nearly always lower than the actual water content. 
Nevertheless, the centrifuge method continues to be 
widely used for this purpose, more especially in the test- 
ing of Diesel oils. In thus using the centrifuge, it should 
be clearly understood that the reading of the centrifuge 
tube includes both the sediment and precipitated water. 

The importance of proper sampling cannot be em- 
phasized too strongly. The sample should be thoroughly 
representative of the material in question and the portion 
used for test should be representative of the sample itself. 
The difficulties in obtaining representative samples for 
determination of water and sediment are unusually great, 
hence the utmost care must be given to the matter of 
proper sampling. 

The centrifuge used in making this test should be 
capable of whirling at the required speed at least twc 
100 c.c. centrifuge tubes filled with water. It should be 
of sound design and heavy construction, so that it may 
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be operated without danger. The tube carriers should be 
designed so that the glass centrifuge tubes may be 
cushioned with water, rubber or other suitable material. 
The tube holders should be surrounded during the opera- 


nf 


lig. 1—Types of centrifuge tubes approved by A.S.T.M. 


tion by a metal shield or case strong enough to eliminate 
danger if any breakage occurs. 

The preferred form of centrifuge has a dtameter of 
swing from tip to tip of the whirling tubes of from 15 
to 17 in. and a speed of at least 1,500 r.p.m. If the avail- 
able centrifuge has a diameter of swing varying from 
these limits, it should be run at the proper speed to give 
the same centrifuge force at the tips of the tubes as that 
obtained with the preferred form of centrifuge. The 
proper speed can be calculated from the following 
formula, in which d represents diameter of swing of the 
centrifuge used : 


r.p.m. = 1,500 Vi 


Centrifuge tubes of the type approved by the Amer- 
wan Society for Testing Materials should be made of 
suitable glass and should be thoroughly annealed. The 
total capacity should be about 125 c.c. The mouth should 
be suitably constructed for closing with a cork. The 
graduations should be clear and distinct, reading upward 
from the bottom of the tube as follows: 


Seale of Divisions, Limit of Error, Numbered 
Oto 3 0.1 0.05 3 
ato 5 0.5 0.2 4, 5 
5to 10 1.0 0.5 6, 8,1 
Wto 25 5.0 1.0 15, 20, 25 
50 to 100 5.0 1.0 50, 100 


The shape of the centrifuge tube is optional, provided 
it does not conflict with the other requirements. In Fig. 
| are shown satisfactory types of tubes the use of which 
has been approved by the American Society for Testing 
Materials. The water or oil bath should be of sufficient 
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depth for immersing the centrifuge tubes in a vertical 
position to the 100 c.c. mark. Means should also be pro- 
vided for heating this bath to 120 deg. F. 

In making the test 50 c.c. of 90 per cent benzol is 
measured into each of two centrifuge tubes, after which 
50 c.c. of the oil to be tested is added to each. After 
being tightly stoppered, the centrifuge tubes are shaken 
vigorously until the contents are thoroughly mixed. The 
temperature of the bath is maintained at 120 deg. F. and 
the centrifuge tubes are immersed to the 100 ¢.c. mark 
for ten minutes. 

The two centrifuge tubes are then placed in the 
centrifuge on opposite sides and whirled at a rate of 
1,400 or 1,500 r.p.m. for ten minutes. The combined 
volume of water and sediment at the bottom of each tube 
is read and recorded, estimating to 0.1 c.c. if necessary. 
The centrifuge tubes are then replaced in the centrifuge, 
again whirled for ten minutes and thereafter removed 
for reading the volume of water and sediment as before. 
This operation is repeated until the combined volume of 
water and sediment in each tube remains constant for 
three consecutive readings. In general, not more than 
four whirlings are required. The combined total volume 
of water and sediment is read on each tube, estimating 
to 0.1 c.c. if necessary. The sum of the two readings is 
recorded as the percentage of water and sediment, centri- 
fuge method. With care and proper attention to details, 
duplicate determination of water and sediment by this 
method does not differ more than 0.2 ¢.c., provided the 
centrifuge tubes are accurate and readable to this degree. 

For determining the water percentage alone the appa- 
ratus used is the same as that already described. In 
making the test exactly 40 c.c. of 90 per cent benzol is 
first measured into each of two centrifuge tubes, after 
which exactly 20 c.c. of the oil to be tested is added to 
each. The centrifuge tubes are tightly stoppered and 
shaken vigorously until the contents are thorougly 
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Fig. 2—Apparatus for water determination 


mixed. The two centrifuge tubes are then placed in 
the centrifuge on opposite sides and alternately whirled 
and removed therefrom until the volume of water in 
each tube remains constant for three consecutive read- 
ings. The volume of water is then read on each tube, 
estimating to 0.1 c.c. if necessary, and the average per- 
centage of water in the sample calculated. 
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For accurate determination of the water content of 
an oil, distillation of the sample with a volatile solvent 
m accordance with the procedure recommended by the 
American Society for Testing Materials is preferred. 
The apparatus used in this method consists of a metal 
still or glass flask heated by suitable means and provided 
with a reflux condenser that discharges into a trap con- 
nected to the still or flask. The trap serves to collect 
and measure the condensed water and to return the 
solvent to the still. The type of distilling apparatus used 
is not an essential feature of this method, although glass 
is generally used in testing fuel or Diesel engine oils. 

The glass flask shown in Fig. 2, is of the short-neck 
round-bottom type, made of well-annealed glass, having 
an approximate capacity of 500 c.c. An ordinary gas 
burner or electric heater is used as the source of heat. 
The condenser is of the water-cooled, reflux, glass-tube 
type, having a condenser jacket not less than 15.75 in. 
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Fig. 3—Sediment-c.xtraction apparatus 


in length, with an inner tube 0.5 to 3 inch in diameter. 
The end of the condenser to be inserted in the trap is 
ground at an angle of 60 deg. and the trap is made of 
well-annealed glass constructed in accordance with 
Fig. 2, and should be graduated as shown from 0 to 
10 c.c., in 0.1 ¢.c. divisions. The error of any indicated 
capacity should not be greater than 0.05 c.c., and the 
outside diameters preferably should be one-eighth inch 
greater than the inside diameters. 


A RECOMMENDED SOLVENT 


When testing for water the solvent used is gasoline 
free from water and conforming to the following distil- 
lation requirements, determined in accordance with the 
A.S.T.M. Standard Method of Test: At least 5 per 
cent distills at a temperature not below 194 deg. F. nor 
above 212 deg. F.; and 90 per cent distills below 410 
deg. F. 

When the sample to be tested contains less than 10 
per cent of water, exactly 100 c.c. of the material is 
placed in the flask and thoroughly mixed with an equal 
volume of solvent by swirling, proper care being taken 
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to avoid any loss of material. If the material is meas- 
ured by volume an accurate 100-c.c. graduated cylinder 
is used and the contents transferred to the still by 
rinsing with one 50-c.c. portion of solvent followed by 
two successive 25-c.c. portions, the cylinder being 
allowed to drain each time. When the sample to be 
tested contains more than 10 per cent of water, the 
volume of material used is decreased to that which will 
yield somewhat less than 10 c.c. of water. 

In cases where the water content exceeds 10 per cent 
and it is not desirable to reduce the size of the sample 
to that which will yield somewhat less than 10 c.c. of 
water, a distilling tube receiver graduated from 0 to 
25 cc is used. This tube is graduated from 0 to 2 c.c. 
in 0.1 c.c. divisions, from 2 to 5 c.c. in 0.2 c.c. divisions 
and from 5 to 25 c.c. in 0.5 c.c. divisions. 

The connections between the flask, trap and condenser 
are made by means of tight-fitting corks, as shown in 
Fig. 2. A loose cotton plug is inserted in the top of 
the condenser tube to prevent condensation of atmos- 
pheric moisture in the condenser tube. Heat is then 
applied, being so regulated that the condensed distillate 
falls from the end of the condenser at the rate of 
from two to five drops per second. The distillation is 
continued at the specified rate until no water is visible 
on any part of the apparatus except at the bottom of 
the tray. This operation usually requires less than an 
hour. Any persistent ring of condensed water in the 
condenser tube is removed by increasing the rate of 
distillation for a few minutes. 


FINDING WATER PERCENTAGE 


The volume of condensed water measured in the trap 
at room temperature multiplied by 100 and divided by 
the volume of the sample used is the percentage of 
water and should be reported as “per cent water 
by volume: A.S.T.M. method.” The accuracy to be 
expected by this method is that duplicate determinations 
of water should not differ from each other by more than 
one division of the trap. 

A method for the determination of sediment alone 
is described in Bureau of Mines Technical Paper 323B 
and was officially adopted by the Federal Specifications 
Board of the United States Government. The apparatus 
used in determining sediment by this method is shown 
in Fig. 3. Alundum thimbles of the porous grade, 1 in. 
diameter by 2.75 in. high, weighing not less than 15 
nor more than 17 grams, are used in making the test. 
The extraction apparatus is of such construction that 


the thimble is completely surrounded by the vapor of 


the boiling solvent. Siphon extractors must not be used. 

In making the test place approximately 10 grams of 
the sample, weighed to plus or minus 0.01 gram, in the 
previously extracted, dried and accurately weighed 
thimble. Place the thimble in the extraction apparatus 
and extract with 90 per cent benzol until the solvent 
dropping from the thimble is colorless. Now dry the 
thimble for one hour at 105 deg. C. (220 deg. F.), and 
weigh to plus or minus 0.0001 gram. Repeat the ex- 
traction until the weight of the dried thimble and sedi- 
ment is constant. In extracting, the rate of extraction 
is such that the mixture of oil and benzol in the thimble 
does not rise to within one-quarter inch of the top. 

From these methods of determining water and _ sedi- 
ment, it is to be noted that the centrifuge method, while 
less accurate, is preferred when a rapid method of test- 
ing is desired, while the A.S.T.M. distillation method is 
used for most accurate results. 
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Giffard Injector of 1860, the firsi in the U.S. 


steam injector is shown in a new exhibit at the 

United States National Museum in Washington. 
The exhibit includes the original injector submitted to 
the U. S. Patent Office in 1860 by Henri Giffard, of 
France. 

In 1858 Giffard devised the injector for boiler-feed 
purposes in an attempt to obtain the lightest possible 
feed-water pump for use on a steam-propelled dirigible 
that he was building. This first injector functioned well 
and demonstrated itself to be a practical device, but 
subsequent designs of dirigibles permitted Giffard to 
use feed-water pumps, and he did not immediately de- 
velop the injector. The story of its development relates 
that a year or so later Giffard described the injector to 
Stewart, of Sharp, Stewart & Company, who saw its 
possibilities and offered to introduce it into England. 
It is also related that Stewart recommended William 
Sellers, of Philadelphia, who introduced the injector into 


G seam in years’ progress in the development of the 


Historic 


Steam Injectors 


the United States and who was responsible for so much 
of its subsequent development in this country. 

The exhibit at the National Museum includes portraits 
of Henri Giffard and William Sellers, a large colored 
drawing that shows the principle of operation of the 
injector, and eight injectors which illustrate the types 
developed during the seventy years of its use. The eight 
injectors are the Giffard injector of 1860, Giffard-Sellers 
injectors of 1863, 1865 and 1868, a self-adjusting in- 
jector of 1876-87, a self-acting injector of 1887-1929, a 
non-lifting, self-acting injector of 1900-29, and an ex- 
haust feed-water heater injector of 1925-29. The last 
four injectors were supplied to the Museum in sectioned 
form by William Sellers & Company, Inc., who co- 
operated in the arrangement of the exhibit. 

This exhibit of injectors is one of the first of a series 
of similar exhibits that are planned at the National Mu- 
seum to show the historic development of the important 
accessories to the production of power. It is planned to 
include exhibits of gages, engine indicators, valves, safety 
valves, governors and recording instruments, as part of 
the general expansion of the mechanical collections. 


Part of the exhibit of injectors at the U. S. National Museum 
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New York Life Insurance Company 
Uses a 100-Ton Plant to— 


HE jug of tepid water and a sandwich no longer 

meet the needs of the office employee. It has been 

found that cool drinking water and a warm noon- 
day meal increase the efficiency of a clerical force, 
consequently the New York Life Insurance Company’s 
new building has included in the plans, kitchen, ice- 
cream-making and drinking-water facilities, to meet 
which refrigerating machines are made important parts 
of the engineering equipment. 

To supply the drinking-water requirements of the 
10,000 occupants, the engineers estimated that 1,800 
gal. per hour would be needed for the 135 fountains 
located in the hallways throughout the building. As 
Americans demand coldness in almost all manner of 
drinks, the normal 60-deg. city water is cooled to 40 
deg. F. 

The insurance company supplies warm lunches to its 
10,000 employees, which entails the carrying of a vast 
quantity of food in the kitchen cold-storage boxes, the 
total capacity of which is 16,245 cu.ft. These are 
located in two company lunch-rooms and in addition in 
the three public restaurants in the building. 

These various boxes contain approximately 7,000 ft. 


HE multi-pass condenser with a 
large separator and with the re- 
ceiver placed underneath. 


PME 


NE of the 30-ton and the small 
compressors; all are motor driven 
through short center belts. 
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Supply Drinking Water of 14-in. outside galvanized iron piping, arranged with ; 


double connections so that defrosting can be carried on 
without inconvenience. Defrosting is accomplished by . 
Make Ice Cream shutting off a particular coil and removing the frost . 
by scrapers. Defrosting by hot brine was tried, but the i 
. ice falling into the food boxes was found objectionable. . 
Permit Food Storage In the fifth sub-basement are the four ammonia com- ‘- 
pressors. Three of them are Frick 9x9-in. two-cylinder Ss 
single-acting machines operating at 230 r.p.m., belt driven 
by 75-hp. 230-volt direct-current Westinghouse com- 
pound-wound motors, with short center idlers. These it 
machines are rated at 30 tons each, while a 5x5-in. Frick < 
two-cylinder compressor belt driven by a 15-hp. motor 
is used as a stand-by and pump-out unit. Each com- 
pressor is protected by wire safety guards and each 
valve on the various pipe lines is suitably tagged. New 
York City Fire Department regulations have been fully ‘ 
met; there are safety valves as well as emergency con- ; 
nections for draining the ammonia charge at prescribed - 
points. Two of the larger compressors are operated more 
or less continuously, while the third is held as a spare. 
The machines are served by two stands of Frick 
multi-pass tube condensers of three shells each. Each 
8-in. shell contains seven 2-in. water tubes, and the 
heads are so arranged with partitions that the water 
flows through the seven tubes in series. The cooling 
water for the condenser is taken from the city main and 
is discharged into the building suction tank, out of which 
is drawn all the water used in the building. It has been 
found that the quantity of condenser cooling water is 
such that the suction tank overflows to the sewer. To ; 
avoid this loss during the months when the house- ?.. 
service water withdrawals are lowest, the water will = 
be recirculated through the condensers. This will not 


WO tanks and three pumps sup- 
ply drinking water to the build- 


ing. 
OTOR driven centrifugal 
II pumps circulate the brine 
n cooled in double-pipe coolers. 
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materially increase the head pressure and power con- 
sumption. The condensed ammonia drains into a 24-in. 
x 10-ft. welded receiver placed under the stands. This 
receiver has a relief valve whose discharge leads into 
the suction header of the compressors. 

The liquid ammonia flows to the ice-making tank, 
which contains eighty-four 100-lb. cans and has a com- 
plete air-agitation system for producing clear ice. The 
tank measures 20 ft. 2 in. by 7 ft. 5 in. by 52 in. in 
depth and has 1,750 ft. of 14-in. ammonia coils sub- 
merged in the tank. Calcium brine is used. A truck 
hoist is provided for raising the cars and conveying 
them to the automatic sprinkler dump, from which the 
ice is taken to the cold-storage rooms or refrigerators. 
The machine operator does all the ice pulling. 


THE BrINE SysTEM 


A second ammonia liquid line leads to two double- 
pipe coolers, each 10-pipe high and 20 ft. long. These 
coolers, which supply brine to the kitchen food-storage 
boxes, along with a third used for the ice-cream brine, 
are placed in a heavily insulated compartment at one 
end of the compressor room. 

The brine at 13 deg. F. is lifted by one of two 3-in. 
100 g.p.m. Wesco centrifugal pumps direct-connected to 
a Westinghouse 10-hp. 1,750-r.p.m. motor, one of these 
being held as a spare. At present the cooler is not 
used and the cooling of the brine is done in the ice- 
making tank. The pump still draws its brine through 
the double-pipe cooler from the tank, but the return 
line discharges into the ice tank rather than into the 
double-pipe cooler. The return brine temperature is 
around 15 deg. F. and the ice tank pulls this down 
to 13 deg. F. During the summer, however, the increase 
in the ice-tank load will necessitate the use of the 
double-pipe cooler with the pump operating at full load, 
100 g.p.m. With the present temperature difference of 
2 deg. F. the refrigerating daily performed by this brine 
going to the storage rooms is approximately eight tons 
plus the radiation losses. 

The third section of the brine cooler handles the 
brine going to the ice-cream freezers. This brine has 
an outlet temperature of 10 deg. F., and after being 
forced by one of two 24-in. 60-g.p.m. 
Wesco pumps direct-connected to 
S-hp. 1,750-r.p.m. motors, through 
the ice-cream boxes, returns at 12 
deg. F. At present the load repre- 
sents about five tons of refrigeration, 
but with summer temperatures and 
increased demand the brine will be 
cooled to 0 deg. F., with a decided 
increase in the machine load. 

A storage-tank holding two hours’ 
supply of cold brine is connected to 
this circulatory system. 

The drinking-water cooling repre- 
sents the largest refrigerating load. 
The equipment includes two steel 
tanks located in the fourth basement ; 
these are 4 ft. diameter by 20 ft. 
long and each contains 1,400 ft. of 
2-in. extra-heavy galvanized pipe, ar- 
ranged for direct expansion. 

The water is kept in continuous cir- 
culation by two pumps. One 50- 
g.p.m. pump which is direct-connected 
to a 5-hp. 1,750-r.p.m. motor handles 
the water used on all the floors up to 


1010 


and including the thirteenth, with a similiar pump in 
reserve. This system has a surge or makeup tank on 
the fourteenth floor, the water being supplied by the 
house-service pump from the suction tank. A similar 
water system for floors 14 to 34 is supplied by two 
24-in. 38-g.p.m. pumps running at 1,750 r.p.m. and 
direct-connected to 7.5-hp. motors. This system has a 
surge tank on the 34th floor. Each of the pumps has 
interconnected suction and discharge lines, so that the 
flow in the system may be reversed for cleaning. 

While the pumps circulate approximately 5,000 gal. 
per hour, the actual consumption is not expected to 
exceed 1,800 gal. With an original temperature of 60 
deg. F. and a final temperature of 40 deg., the effective 
refrigerating will approximate 25 tons, but by reason 
of heat absorption by the piping the tonnage required 
from the machines will be about 55. 

The compressors are arranged to work separately to 
handle the several suction pressures. All the ammonia 
vapor enters double-suction headers at from 5 to 10 Ib. 
gage and flows to whichever machines are running. The 
discharge in May was 130 to 135 lb., corresponding to 
an ammonia temperature of about 79 deg., this being 
somewhat high in view of the cold city water, but is 
due in the main to the recirculation of the condenser 
water. 

THE SwitcHBoarD Is COMPLETE 


The main switchboard is equipped with automatic 
push-button starters for the compressor motors, high- 
pressure cutout switch and water-failure switch. Such 
equipment was specified for the main as well as the 
auxiliary control equipment. The various pumps are 
fitted with hand starters and circuit breakers of the 
inclosed type. 

A slate gageboard above the watch engineer’s desk 
indicates the ammonia pressures throughout the system 
and the water pressure at the condensers. 

One of the impressive features of the installation is 
the precaution taken to prevent accidents to workmen 
about the machinery. The compressors are inclosed in 
wire guard walls, which are provided with small doors 
opposite the compressor bearings to enable the engineer 
to oil the bearing without entering 
the inclosure. The live side of the 
switchboard is guarded by metal par- 
titions, and the several valves and 
lines are plainly labeled so that no 
one need open or close the wrong 
valve. 

Power to operate the various ma- 
chines is purchased from the New 
York Edison Company. 

This installation is an example of 
the use now being made of engineer- 
ing services to bring comfort to those 
engaged in office work. While the 
entire building is modern and is in 
striking contrast to office structures 
of a generation ago, the outstanding 
feature is the use made of the latest 
in engineering equipment designed to 
meet the various building service 
functions. 

Acknowledgment is made of the 
assistance given by S. Barneby, super- 
intendent, and H. W. Wilds, chief 
engineer, of the building in preparing 
this article. 
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Automobile fleet and field staff of Citizen’s Smoke Abatement League, St. Louis 


St. Louis Reduces Smoke 65 Per Cent 


By Ossporn MONNETT 


Consulting Engineer, Chicago 


N THE accompanying tables will be found the essen- 

tial facts relating to the smoke-abatement work that 

has been under way in St. Louis during the last three 
years under the auspices of the Citizen’s Smoke Abate- 
ment League. The first season was devoted largely to 
investigative work and organization, particularly having 
to do with financing the field work. The 1926-7 figures 
show the original condition, with improvement for later 
years as indicated. In classifying plants “Industrial” 
includes the ordinary factory power plant and miscel- 
laneous high-pressure plants. Large apartments include 
those housing over six families; small apartments, six 
families and under, where janitor service is supplied; 
two- and four-family flats include buildings where the 
householder does his own firing. The class last named 
also includes garages, small stores and miscellaneous 
heating plants. 

The city and environs was divided into eight districts 
with a supervisor on duty the year around in each district. 
During the winter months each supervisor had instruc- 
tors working under him patroling the district. Each 
supervisor had a lookout, advantageously located to cover 
his district, the more important ones having telephones. 

Soot-fall data were obtained monthly from approx- 
imately twenty standard locations in industrial, railroad 
and residential districts. The precipitate was collected 
in three-quart enamelware buckets containing a saturated 
brine solution to prevent freezing. The contents of the 
buckets were filtered, weighed and ignited, and the com- 
bustible calculated to tons per square mile per annum. 

In distribution of smoke it will be noticed that the 
ration between smoke of industrial origin and that from 
purely heating plants remains about the same, indicating 
that the relative reduction in each field has been approx- 
imately equal. This table shows the importance of the 
two classes of smoke producers as far as figures can 
show it. However, in practice, heating smoke takes on 
an additional importance not shown by the figures on 
account of originating in localities where it is most 
objectionable. 

During the campaign, in co-operation with the city 
authorities, the smoke ordinance was greatly strengthened, 
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simplifying procedure in prosecutions, providing for more 
men in the smoke department and making the situation 
more favorable for further rapid progress. 


REDUCTION IN DENSITY BY CLASSES FROM RINGELMANN 
CHART READINGS 
Per Cent Density -——. 


Class 1926-7 1927-8 1928-9 
Schools, hospitals and institutions............. 15 5 4 
Small apartments... . 14 6 5 
Two and four-family flats.................... 8 5 4 

Average reduction for city after first year......... ete adhe 46 per cent 
Average reduction for city after second year................ 36 per cent 
Total reduction for city in two years................000005. 65 per cent 
ST. LOUIS SOOT-FALL FIGURES 
Tons per Sq. Mile per Annum 
Average 
Year Nov Dee. Jan. Feb. for Year 

863 1,038 823 746 870 

447 457 475 452 458 


ST. LOUIS FIELD WORK AND STAFF 


Year Calls Made Instructions Given Cases Corrected 

Total for two years..... 87,866 51,333 8,166 
Number of Men Employed 
Ringelmann 

Year Supervisors Instructors Observers 


PERCENTAGE DISTRIBUTION OF SMOKE IN ST. LOUIS 


Class 1926-7 1927-8 1928-9 

Totalindustrial 58 61 59 
Hotels, office buildings, etc................... 12 3 2 
Schools, hospitals and institutions............. 4 3 4 
Two- and four-family flats.................... 8 14 16 
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Right Out the Plant 


Pointers on Fitting Carbon Packing t4 and B. When the rings are made up on the spindle, 


Rings on Turbines 


OST every engineer who has handled turbines with 

carbon sealing rings has had more or less trouble 
with leakage, heating, breakage, etc. By using care and 
following instructions, it should not be necessary to take 
the ring casing apart more than once a year. The first 
thing to remember is to take your time fitting the rings, 
paying particular attention to getting the proper tension 
on the springs, the length of prongs on the keepers, and 
how they fit in the ring casing. 

If the prongs on the keepers are too long, when you 
bolt the ring casing up you will crush or break them. 
This probably will not be discovered until the turbine is 
under steam. Then again, if the prongs are too short 


Poorly fitted ring, 
“ (exaggerated). , 


0002", 
sha: 


inch of 
diameter 


Improperly and properly fitted rings and keepers 


they may allow the rings to turn, which will mean broken 
rings, springs and keepers, although with short. prongs 
they may run along for some time before this happens. 
The best way to ascertain the right length to have the 
prongs is to have the rings made up in the lower half of 
the ring casing, cover the top of the prongs with red 
lead and then lower the top half of the casing, using a 
feeler gage to check for an opening between the lower 
and upper halves of the casing. If both halves are closed 
—that is, no clearance between upper and lower halves 
and the prongs are O.K.—the amount of clearance shown 
by the feeler gage will determine the amount that will 
have to be taken off the prongs. If, on taking the top 
half off again, you do not see any mark of the red lead. 
it is an indication that the prongs are a bit too short. The 
surest way is to have the welder build up the prongs and 
file down to a fit, using the method just described. 

Care should be taken to remove the sharp edges from 
the rings with a dull file. They should have a side clear- 
ance of 0.020 in., and the clearance between the sections 
of a ring should be about 0.002 per inch of shaft diam- 
eter with ends fitted parallel as shown at C, not as shown 
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they should have a fairly good spring tension. 

When the rings have been properly fitted and you 
are ready to bolt up the lower and upper halves of the 
ring casing, be careful to tighten up the bolts where 
both halves join, before you tighten the bolts on the 
turbine casing. When you have all the bolts tight, try 
once more to get a feeler between the ring casing where 
both halves butt. If this shows no clearance, you are 
reasonably sure that you have a tight job. Now warm 
up the turbine slowly and run at reduced speed without 
load for about an hour, watching the ring casing for any 
sign of smoke or heating. With the turbine running 
slowly the inside circumference is being ground down, 
thereby increasing the diametrical clearance between the 
spindle and the rings. At the same time the clearance 
between segments is decreasing until the ends butt. 

For high-pressure and superheat allow 0.002 in. clear- 
ance between each two segments of ring per inch of 
shaft diameter when cold. Where superheated steam is 
not used, a little less clearance can be used, say about 
0.0015 per inch of shaft diameter. 

In order to make a nice job of fitting carbon rings, 
make sure the shaft is free from burrs, rust, scale, etc. 
Through carelessness or accident this part of the shaft 
is sometimes burred or injured by hitting ring casing 
against it or other heavy objects. In case of burr or 
roughness use a fine emery stone and follow up with an 
oil stone until the shaft is smooth. 


New Haven, Conn. Puitie T. Hynes. 


Thermometer Terminology 
N EDITORIAL in the April 23 number asked for 


suggestions on a convenient and definite terminology 
on the classification of thermometers. 

As mentioned, the manufacturers designate types of 
recording thermometers as class 1, class 2 and class 3, 
representing, respectively, liquid, vapor and gas-filled 
bulbs and containers. Indicating thermometers are the 
mercury, with various angles and lengths of bulbs, and 
probably the same types of fluids in the extension indi- 
cators. 

It occurs to me that the use of terms or reference 
figures in this connection is superfluous and confusing. 
The actual names of the contents, such as liquid, vapor 
and gas-filled, or mercury or solid carbon and so on, are 
self-explanatory and definite and clear to the user. 

In purchasing instruments I do not believe the average 
user cares what is in the thermometer provided he gets 
his range, size of chart, bulb or lead, type of case, clock, 
etc. To the technical engineer who is interested in the 
construction, contents and mechanism of the thermome- 
ters, would not the actual names be clearest ? 

The same applies to pyrometers. I cannot conceive a 
short-cut to “Iron-Constantan-Thermocouple” that will 
tell everything. To endeavor to classify the various 
thermocouples by class 1, or an abbreviation like “irco- 
therm,” would scarcely be more comprehensive to the 
average user. L. G. Jones. 

Pittsburgh, Pa. 
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Analysis for CO and CO: Desirable 
When Burning Gas 


HE statement is often made that a flue-gas analysis 

showing a high percentage of COz is usually ac- 
companied by some CO, and that a drop in the per- 
centage of COs, denotes an excess of air. While this 
statement is often correct, there have come to my atten- 
tion several instances where a dependency upon the 
truth of this idea has led engineers into difficulty. 

Several years ago a new 2,650-sq.ft. water-tube boiler 
was installed in the plant of the Norwalk State Hospital. 
The manufacturer sent a capable test engineer to con- 
duct the acceptance tests. All readings and test data 
were taken by members of the mechanical engineering 
class of California Institute of Technology, Pasadena. 

As the available draft was low, it was de- 
cided to run the test at not over 100 
per cent of rating, and the boiler 
was fired at approximately that 
capacity for 24 hours pre- 
vious to the test. 

Upon starting the test, 
the test engineer closed 
the stack damper a 
small amount. The 
plant engineer 
warned him that 
the damper was in 
the proper position, 
but he explained 
that he wished to 
improve COs. He 
was told that the 
COz would drop if 
the damper was 
moved from the 
position it then occu- 
pied, but he was not 
convinced, and so went 
on with the test. At the 


corder and steam-flow meter. The COs recorder is of 
the type that indicates the presence of CO and other 
unburned fuel, by a variation in the length of the lines 
that record the percentage of CO,. Alternate lines on 
this chart record the total of CO». and CO, the difference 
between their lengths indicating the per cent CO. 

The steam-flow meter and CO, charts recording the 
operation of the boiler on Dec. 3, 1928, are shown in the 
illustration. The steam-chart constant is 16,000 Ib. (100 
on the chart is equal to a flow of 16,000 lb. of steam 
per hour). The average operating pressure is 110 lb., 
which, with 150 deg. feed-water temperature gives a fac- 
tor of evaporation of 1.105. 

Comparing the two charts, it will be noted that the 
COz remained fairly constant until a little past 8 a.m., 
when it increased approximately 1 per cent. On the 

steam chart it will be noted that the load also 
increased at this time. By close atten- 
tion to the load the fireman regu- 
lated the damper in such a man- 
ner that the drop in load at 
10: 30 am. had no effect 
upon the Shortly 
after noon the load again 
increased, and the auto- 
matic gas regulator 
controlling the gas 

- supply to the burn- 

ers responding to a 

drop in the steam 

pressure increased 
the flow of gas. 
The fireman, how- 
ever, was not on 
the job and the 
damper position re- 
mained unchanged. 
At noon the COs: 
was 10 per cent, and 
within fifteen minutes it 


had dropped to approxi- 


end of two hours the re- 


sults were checked and 


mately 64 per cent. With 


showed poor performance. 
The CO, was approximately 
8 per cent, there was a trace 
of CO present, and the effi- 
ciency was far below that ex- 
pected. In desperation he 
went to the plant engineer 
and said: “If there is anything you can do to make that 
boiler steam, please do it.” The plant engineer dropped 
the damper control into the wide-open position and the 
next COs reading was above 10 per cent with no CO 
present. The test was started over again and resulted 
satisfactorily, as the efficiency obtained exceeded the 
manufacturer’s guarantee. This boiler was equipped 
with a so-called San Joaquin gas furnace and was burning 
natural gas from the Santa Fe Springs oil fields, a 
chemical analysis of which was as follows: CHy, 84.7 
per cent; C2Hg, 14.3 per cent; Oc, 0.5 per cent ; COz, 0.5 
per cent. The heat value was 1,152 B.t.u. per cu.ft., and 
the specific gravity referred to air as unity was 0.708. 
The test data showed an average of 11.1 per cent COz at 


the top of the first pass and 10.2 per cent COz at the - 


damper. (12.2 is the maximum percentage of COz ob- 
tainable with the natural gas of this analysis. ) 
The boiler has since been equipped with a COz: re- 
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Steam-flow chart and record of fiue-gas analysis 


this drop in CO: a fireman 
would naturally reduce the air 
supply, which would, in turn, 
further reduce the CO:. But, 
with a record of both CO and 
COz available, the fireman, 
when he finally looked at the 
record, saw the short lines de- 
noting the presence of CO or unconsumed fuel and knew 
that the air supply should be increased. 

A study of the CO: chart during the period from 


‘noon to 1 p.m., is, I think, conclusive proof that the old 


rule of decreasing air supply to increase CO2 should not 
be applied blindly, and may often lead to a serious loss of 
efficiency. Referring again to the two charts, it will 
be noted that the steam flow was greatly reduced shortly 
after 1 p.m. This was accompanied by a reduction in 
the CO». Shortly after 2 p.m. the fireman attempted 
to improve the COs, but produced CO, and it was neces- 
sary to increase the air supply. The portion of the 
COz chart from 1:30 p.m. to 3: 30 p.m. is visible proof 
of the inefficiency resulting from the operation of a 
boiler greatly below its rating. 

During the day’s run that these charts record, the gas 
consumption, taken from the readings of the public- 
utility company’s meter, was 169,472 cu.ft. The heat- 
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ing value of the gas, which is checked regularly, was 
1,189 B.t.u. per cu.ft. Evaporation during this period 
amounted to 160,160 Ib. which, with a factor of evapora- 
tion of 1.105, gives a daily efficiency of 80.94 per cent. 
This is somewhat above the average, which is approxi- 
mately 78 per cent. The installation of this recorder has 
resulted in a saving of approximately 4 per cent of the 
fuel bill. A. C. McHucs, 
Norwalk, Calif. Norwalk State Hospital. 


Zeolite Softeners and Deconcentrators 


N REPLY to J. D. Yoder’s criticism in the April 16 

number on our article “Combining the Zeolite 
Softener and Deconcentrator Gives Improved Boiler 
Water,” which appeared in the March 5 number, several 
important factors of the zeolite deconcentrator combina- 
tion have been overlooked. 

Except for the use of the deconcentrator the mixture 
of zeolite-softened water with raw hard water would 
have introduced a sludge condition difficult to control 
efficiently. The deconcentrator provides the means for 
maintaining an improved boiler water when zeolite- 
softened water and hard water are used for makeup. 

Deconcentration is a separation process in which the 
equivalent of 25 to 50 per cent of the hourly evaporation 
is circulated to a settling tank outside the boiler. 
Suspended matter in the boiler water settles to the 
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Curve shows coefficient of insoluble concentration 
established for Fig. 2 of original article 


bottom of the tank, and the clarified water returns to the 
boiler. The function of the deconcentrator, therefore, is 
to remove the sludge introduced into the boiler when a 
mixture of hard and soft water is used for makeup. 
Otherwise, the sludge would accumulate within the boiler, 
involving a wasteful blowdown or heavy concentration 
causing foaming and dirty steam. 

The statement, “It is, however, very questionable 
whether the circulation of such a small amount of boiler 
water through a settling chamber or deconcentrator as 
may be secured by thermal action, is of any practical 
significance,” in itself indicates a lack of understanding 
of the accomplishments in the field of concentration 
control. The deconcentrator put out by our company 
has been in service for over twenty years, and with a 
large number of boilers equipped, daily demonstrating 
the efficiency in sludge separation, the accomplishment 
of adequate circulation cannot be questioned when the 
correct principle of circulation is applied. 

The efficiency of a deconcentrator is established by 
the coefficient of insoluble concentration, which is defined 


1014 


as the ratio between the suspended matter in the boiler 
water and the potential sludge-producing matter in the 
incoming feed water. In field operation the coefficient 
is useful in determining the amount of circulation re- 
quired for.each type of boiler. 

In connection with the statement about the operation 
of a 1,500 sq.ft. horizontal return-tubular boiler the 
authors were not unmindful of the fact that such boilers 
could be operated with a mixture of zeolite-softened 
water and raw hard water, provided an adequate blow- 
down was used. The object of the combination system 
was to reduce the blowdown, provide clean boiler water, 


COEFFICIENT SHOWING THE RATIO BETWEEN THE SUSPENDED 
MATTER IN THE BOILER WATER AND THE SLUDGE- 
PRODUCING MATTER IN THE INCOMING FEED 


WATER FOR VARIOUS TYPES OF BOILERS 
Coefficient 
of Insoluble 

Location Type of Boiler Concentration 

B. & W. cross-drum............ 1. 83 


reduce operating costs, and at the same time establish an 
adequate sulphate-alkalinity ratio for the prevention of 
embrittlement. As would be expected, the research has 
included many thousands of chemical tests with different 
types of water and different types of boilers. The 
elimination of the deconcentrator would have produced a 
dirty boiler, with possibilities of foaming and dirty 
steam, and the benefits from the combination system 
would have been lost. 

Regarding the statement in the paper, “It is to be 
noticed further that during the period the combination 
system was in use, the low alkalinity would have per- 
mitted the maintenance of a proper sulphate-alkalinity 
ratio with the addition of but a small amount of sulphate, 
if the raw water had contained no sulphate salts,” the 
criticism overlooks the fact that in the event of the 
absence of sulphate hardness an insignificant quantity of 
zeolite-softened water, at boiler temperature, would have 
been adequate to precipitate the carbonate hardness in 
the form of sludge which would have been removed by 
the deconcentrator. The use of the small amount of 
zeolite-softened water would have maintained a low 
alkalinity, requiring but a small amount of sulphate salt 
to provide the correct sulphate-alkalinity ratio. 

The accompanying table gives the coefficients of in- 
soluble concentration which have been established for 
different types of boilers in various sections of the 
country. 

The curve on the chart shows the coefficient of 
insoluble concentration established for Fig. 2 in the 
original article, previously referred to. 

The combination zeolite deconcentrator system has 
introduced a new method for the conditioning of boiler 
water. It provides an economical means to condition the 
water correctly and further means to control the con- 
centrations which accumulate within the boiler. 

Elgin, Illinois. Lucius A. FRITZE, 

Etwoop W. Scarrirrt, 
Elgin Softener Corporation. 
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Whats New Plant Equipment 


HOW THE MANUFACTURER CONTRIBUTES TO THE JOB OF GENERATING 
TRANSMITTING AND APPLYING THE POWER SERVICES 


Improvements in Forced-Draft 
Chain-Grate Stoker 


URING the last year the Illinois 
Stoker Company, Alton, IIl., 
has made a number of improvements 
on its forced-draft chain-grate stoker. 
One of the developments is a new 
type of drive consisting, as shown in 
Fig. 1, of three worm-and-gear re- 
ductions mounted in series and driven 
by a directly connected motor having 
a wide speed range. The entire drive 
is integral with the front driveshaft 
of the stoker and moves forward or 
backward as the chain take-up bolts 
are adjusted. All gearing is com- 
pletely inclosed and runs in oil. The 
gears have cut teeth, and thrust bear- 
ings are provided where necessary. In 
guarding against breakage from a 
sudden clogging of the grate, a shear 
pin replaces the belt used in the 
former drive. 
Another new feature that should 
prove of convenience to the operator 
is a take-up indicator for checking the 


Fig. 1—New worm-and-gear drive 
for Illinois stoker 


alignment of the front driveshaft. 
Referring to Fig. 2, it will be seen 
that the indicator consists of a pointer 
bolted to the front shaft bearing and 
a brass scale attached to the upper 
part of the stoker-head frame, this 
construction being applied to both 
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sides of the stoker. By means of the 
pointers and scales the operator at 
any time can check the alignment of 
the front driveshaft by making sure 
that the two pointers indicate the same 
reading on the scale. Heretofore 
there has been no convenient method 
of checking the alignment, the result 
being that this point has received little 
attention from the operator. If the 
front shaft is allowed to become out of 
line, it usually follows that the chain 
works to one side or may jump the 
front sprockets, or various other dif- 
ficulties may arise, all of which in- 


Fig. 2—Take-up indicator for check- 
ing alignment of front driveshaft 


volve the possibility of breakage and 
shutdown. The new indicator should 
obviate such difficulties. 

A third feature of importance is a 
new system for cooling the stoker 
chains, particularly where preheated 
air is encountered. In the usual 
forced-draft chain grate the chain is 
exposed to a high degree of heat, not 
only in passing through the furnace, 
but also in passing in the lower run 
from the rear to the front. The chain 
has little opportunity to dissipate the 
heat. Asa stoker of this type usually 
is inclosed, there is no possibility of 
any cooling by contact with air at 
boiler-room temperature. 

To obviate the difficulties that have 
been encountered from expansion and 
warping owing to excessively hot 
chains, the construction shown in 


Fig. 3 has been developed. Immedi- 
ately back of the front drive sprockets 
a suction box has been installed. The 
front vertical face of this box is pro- 
vided with a series of holes through 


Feed gate shield 


Suction box 


Fig. 3—Suction box providing for 
stoker-chain cooling 


which pass boiler-room air drawn 
through dampered openings in the 
stoker-front casing. The suction box, 
or cross-duct, is connected either to an 
individual fan or to the boiler breech- 
ing. By either of these means boiler- 
room air is drawn through the dam- 
pered openings in the stoker-front 
facing, through the chains and into 
the suction box. The amount of air 
drawn through the chains for cooling 
purposes can be varied by means of 
the dampers according to the amount 
of preheat and the rating being car- 
ried. The result is comparatively cool 
chains and the elimination of the 
troubles previously experienced. 

Another function of this suction 
box is to prevent the escape of gases 
or ash dust from the casing inclosing 
the front of the stoker. This is par- 
ticularly desirable where byproduct 
gases from manufacturing processes, 
such as hydrogen-sulphide, sulphur 
dioxide or carbon monoxide, are 
burned in combination with the fuel 
in chain-grate furnaces. Instead of 
allowing these gases or the dust to 
escape at the stoker front, they are 
drawn into the suction box from the 
front stoker casing and discharged 
into the stack. 


1015 


\ 
\ fa 
Removable’ 
Sf plate. 
XS, 
= 
0011. SO 3 
. \ 
ae 


Wood-Base Micarta Lift 
Rod for Large High- 
Voltage Breakers 


?TRHE development of a synthetic 
material, wood-base micarta, for 
ift rods of large high-voltage circuit 
breakers is announced by the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 

For the lower voltage breakers a 
good grade of hardwood has proved 
satisfactory, but on the higher voltage 
breakers, owing to the high dielectric 
requirements, it was necessary to use 
a material of higher dielectric strength 
than wood, and a paper-base mi- 


Large transformer with wood-base 
micarta lift rod 


carta was developed. With the in- 
creasing speed of operation of circuit 
breakers and the development of 
heavier contacts for larger and high- 
voltage breakers, the need for a still 
better material became apparent, re- 
sulting in the development of a wood- 
base micarta. 

In making this material, veneer 
stock which can be carefully in- 
spected, is coated in micarta and piled 
ap, and pressed into a board of suit- 
able thickness and length, which 
forms a uniform laminated structure. 
This structure is formed by applying 
heavy pressure and heat to this press 
during the formation of the plank. 
The result is a material of uniform 
mechanical and dielectric strength and 
the use of a laminated structure 
avoids the possibility of a cross-grain. 
It is claimed that the mechanical 
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strength of wood-base micarta is 
much greater than wood owing to its 
being of uniform structure, its di- 
electric strength is as good as paper- 
base micarta, and it is not in any way 
affected by moisture or oil. 


Short-Center Belt Line 


TYPE of short-center belt drive, 

designated the ‘“Uni-pull,” in 
which the motor is suspended in such 
a way as to give a uniform pull on 
the belt, is illustrated. 

The motor is mounted on a ver- 
tical support pivoted at the lower 
end, and the force exerted by the 
overhang on the motor causes a 
constant or uniform pull on the belt. 
The drive is adaptable for use on a 


Drive applied to a reciprocating pump 


single machine or a lineshaft group 
and may be mounted on the floor, 
on the machine, or suspended from 
the ceiling. In each case paper pul- 
leys, put out by the manufacturer, 
the Rockwood Manufacturing Com- 
pany, Indianapolis, Ind., are used 
with the drive. 


Mine Switching 
Equipment Occupies 
Small Space 


HE illustration shows a new 
design of automatic switching 
equipment for synchronous motor- 
generator sets in mining service be- 
ing put out by the General Electric 
Company, Schenectady, N. Y. 
The new design is for use with 
motor-generator sets rated 50 to 300 
kw. 2,300 volts alternating-current 


and 275 volts direct-current. Like 
older forms, it automatically controls 
the starting and stopping sequence 
for the machine and at the same time 
affords protection for the machine 
and equipment while starting and 
during operation. A_ stub-multiple 
reclosing feeder connects the gener- 
ator to its load and likewise protects 
the machine against abnormal direct- 
current overloads. 

The principal new features are the 
use of a new starting and running 
contactor and the compact arrange- 
ment of the high-tension switching 
equipment. The new contactor is 
mounted in an angle-iron framework 


Switching equipment for motor- 
generator sets 


together with the oil-circuit breaker, 
current transformers and_ potential 
transformer. The starting auto- 
transformer is mounted on the top 
of this frame. All the control leads 
which connect to the switchboard 
have been brought to a_ terminal 
block conveniently located near the 
bottom of the framework. 

Protection is provided at all times 
for the machine and equipment, 
against the following abnormal con- 
ditions of operation: a.c. overcur- 
rent; a.c. undervoltage; single- or 
reverse-phase voltage; d.c. overcur- 
rent; d.c. reverse polarity; reverse 
power ; d.c. undervoltage ; incomplete 
start; loss of generator excitation; 
overheated bearings; overheated 
windings; phase unbalance; over- 
speed ; underspeed, and high d.c. bus 
voltage. 
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Improved Vertical-Type 
Pulverizer 


INCE the introduction about a 
year ago of the “Whirlwind” im- 
pact-attrition pulverizer by George F. 
Pettinos, 1206 Locust St., Philadel- 
phia, Pa., several important improve- 
ments have been made in the design. 
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Fig. 1—Vertical cross-section of 
unit showing constructional 
details 


The improved unit, which is suit- 
able for anthracite and bituminous 
coal, as well as other materials, com- 
prises a vertical step-shaped casing 
split vertically and embodying three 
pulverizing chambers of different di- 
ameters, as shown in the sectional 
view Fig. 1. The pulverizing element 
consists of three steel disks A mounted 
on a vertical shaft, each disk having 
rigidly connected to it pulverizing 
hammers B of chrome nickel alloy. 


Bolted to the sides of the casing of 
each stage are circular corrugated 
side plates C, and the stages are sep- 
arated by baffle plates D which are 
corrugated top and bottom. The 
baffles between the first and second 
and the second and third stages have 
annular rings on the bottom side 
projecting downward, as shown in 
the detail Fig. 3. These rings cause 
the material to pass through the space 
between the hammers instead of over 
the top. 

The breaker and baffle plates are 
split vertically, the same as the casing, 
and with the casing halves mounted 
on heavy hinges, one at each side, the 
interior of the grinding section of the 
machine is ready accessible. Directly 
below the third stage is a collecting 
chamber from which the material is 
discharged by means of the two-blade 
propeller EF. 

The vertical shaft is mounted in 
heavy-duty ball bearings, each of 
which has a small pump disk mounted 
directly below, which forces the oil 
into the top of the ball raceway, and it 
returns to the disk chamber through 
the bearing. The vertical shaft is 
driven by a horizontal shaft through 
spiral bevel gears which run in an oil 
well. The lower bearing is sealed 
against dust by a form of labyrinth 
seal, and it is further protected by the 
large thrower plate F. 

In operation, both impact and attri- 
tion grinding action takes place and 
in each stage the material has to reach 
a given state of pulverization before 
it is air floated out to the next stage. 
A dust collector and feeder are avail- 
able and can be installed where 
desired as an integral part of the pul- 
verizer. Where a gravity feed is 


possible, the feed is regulated by the 
door G and the control of the air to 
float the coal is by means of the door 
H. The unit is made in sizes ranging 
in capacity from 3,000 to 7,000 Ib. of 
coal an hour. 


Fig. 2—Casing is split vertically and 


mounted on hinges 
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Fig. 3—Enlarged view of 
grinding elements 


Ball Bearings for 
Variable-Speed 
Transmission 


HE Stephens-Adamson Manufac- 

turing Company, Aurora, IIl., an- 
nounces an improvement of the vari- 
able-speed transmission made by it 
through the incorporation of high- 
grade ball-bearing mountings through- 
out the machine. All sizes and types 
of the transmission have been equipped 


Speed reducer fitted with ball bearings 


with five ball bearings in each frame 
at important points. There are two 
ball bearings supporting the high- 
speed shaft and two supporting the 
variable-speed shaft. 

In addition to providing smoother 
operation, the lubrication of every 
running part is assured, the internal 
circulation of the oil bath being ac- 
complished through splashing of the 
revolving parts. 


Weatherproofing and 
Acid-Resisting Preserva- 
tive for Surfaces 

PROTECTIVE covering of a 


weatherproofing and rustproof- 
ing nature for practically any sur- 
face, known as “Qapalite,” is an- 
nounced by the Merritt Products 
Company, 1604 Wright St., Chi- 
cago, Ill. 

It is said to be free from acids, 
coal tars or bisulphide products and 
may be applied with a brush or 
spray gun, drying in 6 to 24 hours 
and forming a film that will neither 
crack, peel nor blister, nor soften 
under 400 deg. temperature. 

Among the applications it is sug- 
gested for use on the surface of 
hoilers, concrete walls, machinery of 
all kinds and practically any surface 
of metal, wood, leather, paper or 
cloth. It is also claimed to be a 
good electrical insulator of high di- 
electric qualities. 

It is available in three colors— 
black, mahogany red and olive -green 
—in containers ranging in size from 
one-gallon can to 55-gal. steel drums. 
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FROM AMONG THE READERS’ 


or A Drop VaLve—What 
is the advantage of a drop valve 
over a riding cutoff valve? a oe 


The closing of the valve is more 
rapid; consequently there is less wire- 
drawing at cutoff. In addition, with 
high pressures and superheats the drop 
valve will not warp as will a flat valve. 


S PEED REGULATION OF ENGINE—How 
? would you control the speed of an en- 
gine with a shifting eccentric? c. c. B. 


If the tension of the spring on the 
automatic shaft governor is altered, the 
engine speed will be changed. Another 
temporary method is to close the throttle 
partly so that the pressure in the steam 
chest is lower; the engine then reduces 
speed until the lengthened cutoff sup- 
plies enough steam to balance the load 
at the new speed. 


MOUNT OF STROKE VOLUME PER 
Horsepower Ratinc—Is there 
rule-of-thumb whereby one can estimate 
the amount of combustion air needed by 
a Diesel engine, so that the correct size 
of filter can be recommended? R. F.C. 


A rough approximation for the usual 
four-stroke-cycle engine is 3 cu.ft. of air 
per minute per rated brake horsepower. 
For two-stroke-cycle crankcase scav- 
enging engine the rule is 5 cu.ft. 


QUALIZING CUTOFF OF SINGLE- 

VaLve AuToMaATIC ENcINE—How 
can a_ single-valve automatic engine 
have the valve set to obtain the same 
point of cutoff in both ends of the 
cylinder? A. L. H. 


The cutoff can be equalized for a 
given load by correctly adjusting the 
length of the valve rod, but with most 
valve gears there is some variation of 
the relative cutoff for different loads, 
and it is best to obtain equality of cut- 
off when guided by indicator diagrams 
taken when the engine carries the 
average load. 

In the absence of an indicator make 
a mark on the crosshead and cor- 
respondinggmarks on a guide to register 
when the piston is at one-quarter stroke 
from each end of the cylinder. Then, 
with the piston in one end, turn the 
wheel forward until the mark on the 
crosshead comes opposite to the mark 
that determines completion of one- 
quarter stroke from the same end of the 
cylinder, and with the crosshead held 
at that point, block the governor to a 
position that will cause the valve to be 
just closed. Next, turn the. wheel for- 
ward past the dead center of the other 
end of the cylinder until the mark on 
the crosshead comes opposite to the 
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Conducted 
By 
L. H. Morrison 


mark on the guide corresponding with 
one-quarter stroke from that end, and 
observe whether the valve just covers 
the steam port to the same end of the 
cylinder. If the valve has been carried 
to a different position, adjust half of 
the difference by lengthening or shorten- 
ing the valve rod. Then reblock the 
governor so that the valve will be just 
closed and thus readjust the length of 
valve stem and governor blocking with 
the piston at one-quarter stroke alter- 
nately from opposite ends of the 
cylinder, until the same blocking will 
just obtain closure of the steam valve 
for one-quarter stroke from either end 
of the cylinder. 

CHANGER OuT oF PHASE 

—In our plant we have two fre- 
quency converters, each consisting of 
an 8-pole 40-cycle synchronous motor 
driving a 12-pole 60-cycle alternator at 
600 r.p.m. Recently, after connecting 
the two sets in parallel in the usual way, 
a short circuit occurred on the line that 
tripped the oil switch in the power 
house. When the switch. was closed 
again, we started to put the frequency 
changers back into service. After start- 
ing No. 1 set we noticed that the polar- 
ity of the exciter was reversed, as the 
pointers on the direct-current voltmeter 
and ammeter were deflected back off the 
scale. This was corrected by reversing 
the leads at the meters. When the syn- 
chronizing plugs were inserted to check 
the phase relation with No. 2 machine 
the synchroscope showed 90 deg. out 
of phase. 

The load was taken off the machines 
and we proceeded to get them back into 
phase, which was done by opening the 
coupling on No. 1 machine and shifting 
the rotor of the motor one pole. If the 
synchroscope had showed 180 deg. out of 
phase, the field switch on the generator 
could have been reversed to correct the 
trouble. I would like to know what 
caused the machine to get 90 deg. out 
of phase instead of 180. G. A. B. 


This problem is an interesting one, 
although quite simple when it is con- 
sidered that the two machines are con- 
nected rigidly together on the 40-cvcle 
system. If the polarity of the exciter 
had been corrected, as it should have 
been, the trouble would not have oc- 
curred. Reversing the meter connec- 
tions only changed the direction of the 
current through the instruments and 
made them read correctly. Reversing 
the polarity of the field poles on the 
motor caused them to shift one pole 
space, which is equivalent to 180 elec- 
trical degrees, or 45 mechanical degrees 


on an 8-pole machine. This also shifted 
the poles of the 60-cycle machine 45 
mechanical degrees, but 45 is equiva- 
lent to 270 electrical degrees. Reversing 
the polarity of the field poles on the 12- 
pole machine caused an additional shift 
in the phase angle of 180 electrical de- 
grees. Consequently, there is a phase 
shift in the generator of 270 + 180 = 
450 electrical degrees. This is 450 — 
360 = 90 deg. in excess of a 360-deg. 
shift in phase angle, which would have 
brought the machine in phase with the 
other units, and as a result the machines 
are 90 deg. out of phase. 

You were fortunate to be dealing with 
40- to 60-cycle machines instead of 25 
to 60, or the defect could not have been 
corrected by shifting the motor rotor at 
the coupling. 

—o— 


OILER Cracks—What is the differ- 
ence between transcrystalline and 
intercrystalline cracks in boilers? 
B. C. M. 


Cracks in riveted joints are generally 
attributable to steel of unsuitable qual- 
ity, to excessive internal stresses in the 
plates caused by high riveting pressure, 
imperfect thermal or mechanical treat- 
ment during fabrication, unskillful or 
abusive treatment during the repair of 
leaky seams, also to extremely severe 
operating conditions. Cracks from such 
causes are, in general, transcrystalline 
in character and occur both external or 
internal to any joint in a boiler, both 
above and below the water level. 

Cracks of a different character occur 
in highly stressed portions of a boiler 
where salt concentrations take place. 
These cracks, which are intercrystalline 
in character, occur within riveted or 
other joints and are usually termed 
“Embrittlement.” 

In all embrittlement cases, according 
to the A.S.M.E. Boiler Code Commit- 
tee, the analyses of the concentrated 
boiler water show that the sulphates are 
low in proportion to the combined so- 
dium hydroxide and sodium carbonate. 


ISCHARGING SAFETY VALVE INTO 

Low-PrESSURE TURBINE—!/ see in 
Moyer’s “Steam Turbines” that it is not 
an unusual practice to discharge from 
the boiler safety valves into the receiver 
in the low “pressure piping supplying 
a low” pressure turbine. Our load 
varies rapidly, so that we lose consider- 
able steam out of the safety valves. Is 
it safe to make the connections as 
recommended? A. M. D. 


Such a connection is contrary to good 
engineering. The A.S.M.E. Code 
specifies that nothing should be attached 
to safety-valve outlet that would 
raise the back pressure. 
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PROBLEMS 


ANSW ERS 


from Our Readers 


THE QUESTION 


E are contemplating 

installing a 500-kw. 
uniflow engine plant to 
operate with 250-lb., 100 
deg. superheat steam. The 
engines will not give more 
than enough exhaust to 
meet our process demands. 
What depreciation should 
we use in estimating prob- 
able operating costs? 


the circumstances it would 
seem that 5 per cent would be a 
fair charge. A well-made engine should 
last much longer than twenty years, but 
the future is uncertain. 

However, pressures are so subject to 
change that it is well to get your money 
out of the machine as soon as possible. 
If it is capable of further service, well 
and good. Many machines are running 
that should be in the junk pile. Take 
the present case. It appears that the 
electrical and process load are nearly 
balanced. If this were an old-time steam 
eater, much steam would go to waste. 
Suppose your engine was twenty years 
old and in perfect mechanical condi- 
tion. Could you afford to run it? 
Much better have the machine carry a 
high depreciation charge and write it 
off the book as soon as possible than 
deceive yourself that you are saving 
money by hanging on to an uneco- 
nomical machine. 

Tuomas A. WALSH. 

Watertown, Mass. 


HE term “depreciation” is used 

entirely too loosely by engineers. 
For this reason a definite answer to the 
question is impossible. 

A uniflow engine is. made up of a 
large amount of cast iron upon which 
there is no wear, plus bearings, valves, 
valve gear and other small parts subject 
to wear. If the engine be kept in good 
shape through the renewal of these small 
parts when they become worn, the en- 
gine will have, barring accidents, an 
indefinite life. Consequently, there are 
no just grounds for setting up a depre- 
ciation charge that is intended to return 
the initial investment when the machine 
Wears out. 
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When we turn to the possibility that 
bankruptcy or changed business might 
completely or partly destroy the engine’s 
value, we have a different situation. 

In anticipation of bankruptcy there is 
no reason why a fund should be set up 
to offset the engine’s cost any more than 
one to offset the value of a firm’s “good 
will.” Both will be lost by the time the 
lawyers put their client through the 
courts. 

So far as changed business conditions 
are concerned, there is no reason why 
a fund should not be set up each year to 
provide for any decided change that 
might cause the particular manufactory 
to become obsolete. Unfortunately, no 
firm ever keeps a depreciation fund in- 
tact; it is always reinvested in other 
machinery, so if a business revolution 
should occur, the depreciation fund, al- 
ready invested in machinery, would be 
destroyed. 

Now we come to the item the ques- 
tioner undoubtedly intended to be dis- 
cussed, this being “obsolescence.” It is 
usual to expect that the development 
of any art will cause old machines to be 
uneconomical compared to the latest de- 
signs. While the uniflow engine had the 
same steam rate twenty years ago as 
now, still with the probable advent of 
high steam pressures, engines built for 
200 lb. may be comparatively uneconom- 
ical in a few years. Nevertheless, if one 
has a plant in existence, one is not justi- 
fied in scrapping it simply because a 
more economical one can be purchased, 
unless the newer machine will save 
enough to carry its own overhead and 
that of the older unit. 

For example, one has a uniflow engine 
plant that is producing power®*at a total 
cost of, let us say, two cents a killowatt- 
hour, and a central station attempts to 
induce the owner to close it down and 
buy power. How far will the utility’s 
commercial man get if he points out 
that, as the owner should have set ip 
a depreciation charge so that the plant 
would be paid for in ten years or twenty 
years, the plant now had no capital 
value and no overhead should be figured 
in comparing the costs of manufactured 
and purchased power ? 

My contention is that, actually, there 
should be no depreciation nor obsoles- 
cence charge. 

A prudent management, however, 
should be unwilling to buy any machine 


that will not return an annual gross 
profit of, say, 20 per cent. This, then, 
means that after five years there would 
be no actual loss if the engine wears out 
or becomes obsolete. Others in a busi- 
ness where gross returns are as low as 
10 per cent on the capital would be sat- 
isfied if the engine paid for itself in fif- 
teen years. J. C. JAHNs. 
New York City. 


As ENGINE generating unit should, 
with proper care and attention, 
have a useful life of from eighteen to 
twenty years. Accordingly, a deprecia- 
tion of 5 to 6 per cent per annum should 
represent a conservative value. How- 
ever, the rate to charge depends on 
whether or not the process demand for 
the exhaust steam from this engine will 
continue over a period of, say, twenty 
years. If at the expiration of some 
shorter time, there would be no demand 
for the exhaust steam, the value of the 
generating unit would be affected. 

If the nature and the uses to which 
the engine and resulting exhaust steam 
are placed are likely to change during 
the life expectancy of the unit to 
such an extent as to render the unit 
inadequate, or make the use of generated 
power uneconomical, then of course the 
rate of depreciation would have to be 
increased, 

This rate, nowever, cannot be actually 
predetermined unless it is known defi- 
nitely how long such a unit will ade- 
quately meet the requirements. In the 
absence of such knowledge the rate of 
depreciation will have to be adjusted 
from time to time. 

So far as the question of obsolescence 
is concerned, the uniflow engine will 
probably not reach a state of develop- 
ment such as would render a modern 
unit of this size obsolete within the next 
eighteen or twenty years. The steam 
pressure and superheat to be employed 
in the proposed installation are such as 
to warrant excellent steam economy, 
and there is no doubt as to the ability 
of the American builders of uniflow 
engines to produce a highly economical 
generating unit for operation under the 
pressure and temperature named in the 
inquiry. C. T. BAKER. 

Atlanta, Ga. 


A Question 
For Our Readers 


N LAYING out a waste- 
heat boiler plant for 
generating steam at 150 
lb., is it better to employ 
a water-tube or a fire-tube 
type of boiler? 


Suitable answers from readers will 
be paid for and published in the 
July 16 issue. 
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An Example of the Value of the Study of Kinematics 


in the United States who pursues 
a course in mechanical engineering 
receives an education that will enable 
him to perform his duties as a designer 
of machinery in a more or less satisfac- 


Tis: average engineering student 


po Rp “4 


Fig 1—Diagram of slide crank chain 


tory way. The curricula of most of the 
colleges pay attention to a good ground- 
ing in physics and mathematics and give 
him a good knowledge of general 
mechanics; but the main stress is 
usually laid on the courses that will 
prepare him for the particular calling 
he is going to follow. While in most 
cases there is included in these curricula 
a course in “mechanisms,” the know- 
ledge imparted to the student in this 
science is exceedingly fragmentary and 
mostly confined to the rudiments and to 
some calculations of velocity and ac- 
celeration diagrams in certain given 
cases. 

It is, therefore, no great surprise to 
find most matured engineers without 
a thorough knowledge of kinematics— 
this all-important science to the me- 
chanical engineer. | have called it 
“kinematics” intentionally and not 
“science of mechanisms”—and in doing 
so I follow Professor Reuleaux, the 
father of modern kinematics, because 
kinematics, in the sense it was used by 
Reuleaux, is a much wider discipline 
than just a science of mechanisms. 

Reuleaux has divided kinematics into 
two major branches: 

“Geometry of Constrained Motion,” 
or geometrical kinematics; this being 
the science of the general geometrical 
laws underlying the motions performed 
by machinery elements or elements of 
mechanisms, and “Theoretical Kine- 
matics,” or kinematics of machinery, 
embracing the science of the general 
rules underlying all machines and 
mechanisms and including a classifica- 
tion of all machines and mechanisms. 

The first branch is the one usually 
taught in colleges under the title 
“Theory of Mechanisms,” mainly be- 
cause it is the easiest to understand 
and explain and because it has the 
closest relation to pure mathematics and 
to pure mechanics. However, in the 
course of time it has been robbed by 
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By A. E. R. DE JONGE 


its later followers—who have not 
grasped the fundamental truths of 
Reuleaux’s science—of the extraor- 


dinary simplicity which its creator, by 
his elegant geometrical methods and 
solutions, had given it. It has been 
transformed by them into an agglomera- 
tion of methods and prescriptions to 
solve certain specific cases, mostly of the 
gear-teeth theory and of the motions, 
velocities and accelerations of linkages, 
often by means of cumbersome analy- 
tical deductions and formulas. The still 
simpler geometrical methods and solu- 
tions of Prof. W. Hartmann, Reuleaux’s 
successor to the chair of kinematics at 


Fig. 2—Common form of rotary engine 


Technical College of Charlottenburg, 
Germany, and his further development 
of this science seem to be wholly un- 
known in this country. 

The other branch, “Kinematics of 
Machinery,” is hardly touched upon in 
the colleges, and yet this discipline, with 
its philosophical aspect, will develop 
clear thinking in the engineer and be 
of invaluable assistance to the designer 
of complicated machinery, to the patent 
attorney and to the patent examiners, as 
it gives them an insight into the various 
mechanisms and their relationships to 
one another and to the machine as a 
whole, which it is impossible to get by 
any other means. 

Is it any wonder, then, that even 
mature engineers are unable to give a 
clear account of the mechanisms they 
are using in their machines? Recently 
I was present at a meeting of thé metro- 
politan section of the American Society 
of Mechanical Engineers, in which Mr. 
Mitchell, the inventor of the Mitchell 


thrust bearing, an engineer and scientist 
of no mean degree, delivered a paper on 
“Crankless Reciprocating Engines and 
Pumps.” At the outset the author of 
that paper expressed the hope that the 
lexicographic committee of the society 
might find a better name for the kind 
of machine he was going to describe. 
He apparently felt that the name he 
had chosen for the mechanism of these 
machines was not correct and that there 
might be a different and better descrip- 
tion for it, admitting thereby, by in- 
ference, that he had not been able to 
analyze the mechanism correctly. Dur- 
ing the discussion, when referring to 
Mr. Mitchell’s question for finding a 
better name, I stated that his so-called 
crankless engine was not a crankless 
engine at all, but had, in fact, a pro- 
nounced crank. 

Mr. Mitchell and his staff of co- 
workers, as well as many of the leading 
engineers present at the meeting, had 
not been able to discover the simple 
relationship of the machanism described 
with that of the kinematically equiva- 
lent “space-crank mechanism,” and even 
after the writer had explained this 
relationship by sketches there was con- 
siderable headshaking, showing that 
leading engineers could not abstract and 
apply kinematics in the way this science 
should be applied. Mr. Mitchell de- 
clared that he had used three different 
mechanisms in the machines described 
by him, which is quite true in the 


Fig. 3—Diagram of mechanism 
contained in Fig. 2 


strict kinematic sense of the word 
“mechanism,” as the latter is defined in 
kinematics as a kinematic chain one link 
of which is fixed. The mechanisms 
used by Mr. Mitchell are, however, all 
originating from the “seven-cylinder 
space chain,” or “seven-linked cylinder 
chain,” and differ only in the location 
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of the turning pair, the center of which 
is at infinity. 

The theory of the “seven-cylinder 
space chain” is not given in any of the 
textbooks on kinematics that I have 
come across, with the possible exception 
of Reuleaux’s “Kinematics,” in which 
only a general outline of it and a few 
special cases are developed. This “seven- 
cylinder space chain” is, however, the 
general form of all “space-crank me- 
chanisms,” and the forms used by Mr. 
Mitchell are only special cases of this 
general form. 

As space does not permit me to 
analyze all three of the mechanisms 
used by Mr. Mitchell, I shall confine 
myself to the analysis of the principal 
one only. The line of reasoning used 
is, however, similar in the other two 
cases, 

To prepare the ground I shall first 
demonstrate the method of analysis on a 
different type of machine. In Fig. 1 is 
shown a scheme of the common “plane- 
crank mechanism,” or “slider-crank 
chain.” It contains four links joined by 
three cylinder, or turning, pairs and 
one prism, or sliding, pair. Here, A is 
the crank turning around the cylinder 
pair 1, B the connecting rod joined to 
the crank by a cylinder pair 2, C the 
slide joined to the connecting rod by a 
cylinder pair 3 and sliding by means of 
a prism, or sliding pair 4 on the link 
D, which represents the fixed link of the 
mechanism, or the frame. Other mech- 
anisms are derived from this by fixing 
any of the other links, 4, B or C, in- 
stead of D. 

Let us now consider the mechanism 
of the rotary engine shown in Fig. 2, 


Fig.4—The crankless, or wobble-plate, 
engine 


this being a common type of engine that, 
in some form, is re-invented every year, 
In the frame, or fixed part of the ma- 
chine, A, an eccentrically located shaft 
2 drives a cylinder B, which in turn by 
means of a slotted cylinder C moves a 
plate D rotating around a center 1 
located in the fixed frame or casing and 
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sliding in the slot 4 of the cylinder C 
which rotates in bearing 3 of the eccen- 
tric cylinder 6. 

Now, how many engineers are capable 
of analyzing at a glance, without re- 
course to any book, this mechanism cor- 
rectly ? 

In Fig. 3 a schematic sketch of the 
mechanism contained in this machine is 
given. Link D rotates around a center 
by means of turning pair 1; the frame 
A, in which the turning pair 2 of the 
shaft driving link B is located, forms 
the stationary crank A, while the cylin- 
der B, in which cylinder C turns at 3, 
is nothing but the connecting rod B of 
a plane crank mechanism, since the dis- 
tance from the center of the turning 
pair 3 to the center of turning pair 2 re- 
mains constant. The slotted cylinder C 
forms the slide, being joined to the con- 
necting rod B by the turning pair 3, 
allowing the link D to slide in the slot 
thus forming the prism or sliding pair 4, 
while the link D is the former frame D 
of the ordinary slider-crank chain. Both 
are, therefore, identical in number of 


Fig. 5—Diagram of one driving 
element in Fig. 4 


links, joints and their sequence, the only 
difference being that in the rotating en- 
gine the crank 4 is fixed, while in the 
plane-crank mechanism link D is fixed. 
The commonly used names for these two 
mechanisms are “slider-crank chain” for 
the ordinary plane crank mechanism, 
and “rotating-block linkage,” or “slot 
and pin mechanism,” for the “rotating 
slider-crank chain.” 

The reason why the two mechanisms 
shown in Figs. 2 and 3 have seemingly 
so little similarity is that the outer 
form of the connecting rod of the rotat- 
ing slider-crank chain is changed by the 
“principle of pin expansion” so as to in- 
clude both ends in the same circle, just 
as the crank in an ordinary excenter is 
cxpanded so as to enclose the shaft. 

After having thus analyzed a simple 
rotary engine and having found it to 
contain nothing but a rotating block 
linkage or rotating slider-crank chain, 


we will return to the mechanism used 
by Mr. Mitchell. 

Fig. 4 shows a section through one of 
the machines which is schematized in 
Fig. 5. A is a shaft on which a disk 
A,, called the slant, has been fixed at a 
given angle. Around this disk are 
grouped eight cylinders and pistons in 


Fig. 6—Analysis of action of slipper pad 


four opposed pairs. The pistons F are 
connected rigidly by a bridge piece so as 
to form one unit, which transmits its 
motion to the slant by means of slipper 
pads C and which, to enable them to 
take up the different slanting positions 
of the rotating disk, are seated in the 
pistons by means of universal joints in 
form of hemispheres. The pistons are 
working in a housing G, which also con- 
tains the bearings 1 for the shaft. 

The action of this machine is as fol- 
lows: The impulse from the pressure in 
the cylinders is transmitted through the 
pistons and slipper pads to the slant, 
and, using the principle of wedge-film 
lubrication, they slide on the slant 
practically without friction, thus deliv- 
ering their impulse to the slant and ro- 
tating it with the shaft in its bearings 1. 

To get a clear idea of the mechanism 
employed let us follow up the different 
motions of the various parts in the 
schematized Fig. 5. The shaft 4 with 
the slant A, is rotating in cylinder 
pairs 1, located in the housing A.. The 
slippers are sliding along the contour of 
the slant, but also sideways, since the 
distance from the center of the slant 
measured along the surface of it varies 
with the rotation. They have thus two 
different motions, which can be pro- 
duced as shown in Fig. 6 by a ring 6 
rotating on the disk A, and forming a 
cylinder pair 2. On this ring is a groove 
3 provided to allow the slipper to move 
sideways. This groove, together with 
the slipper, forms a prism pair 3. The 
universal ball joint has again three dif- 
ferent motions which may be replaced 
as shown in Fig. 7, by three different 
cylinder pairs 4, 5 and 6, with axes at 
right angles to one another. If, at the 
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same time, the ring 6 and slant 4, are 
reduced in size so as to form a pin and 
bearing 2, the link B, as shown in Fig. 
7, becomes the connecting rod B, which 
slides by means of a prism pair 3 in the 
pad C. This latter contains two pins 
rotating in bearings 4 of a gimbal ring 
D, which itself rotates by means of a 
cylinder pair 5 in a gimbal ring E. The 
latter, in turn, rotates around an axis 6 
by means of cylinder pairs 6. These are 
joining the ring FE to the pistons F, 
which slide by means of prism pairs 7 
in the housing G. Letters and numbers 
for the different links and pairings re- 
spectively are identical in all figures. It 
will thus be clearly seen that the mech- 
anism used by Mr. Mitchell is nothing 
but a seven-linked cylinder chain in 


Fig. 7—Final analysis of mechanism 
contained in Fig. 4 


which pairs 3 and 7 have become prism 
pairs, while the “slant” is nothing but 
a “space crank,” or “Z-crank,” and the 
slippers represent partiy the connecting 
rod, partly the prism in which it moves. 
The correct name for this mechanism 1» 
“seven-link-slider space crank,” or 
shorter, “space crank.” 

This mechanism is not new but has 
heen used in various machines, usually 
ir. the opposite way; that is, to produce 
a reciprocating sinus movement from a 
rotating shaft. One such application is 
in cigarette machines to produce the re- 
ciprocating movement of the rotating 
rollers, through which the string of 
tobacco passes, thus imitating the roll- 
ing motion of the hands while con- 
tinually advancing the twisted string. 
If prism pair 3 and universal joint 4-5-6 
are reversed—that is, if the connecting 
rod B carries the universal joint 3-4-5 
while the piston F carries the prism pair 
6—a mechanism is obtained that is a 
second one of the three used by Mr. 
Mitchell. This also had found applica- 
tion as early as 1867 in a steam engine 
by Brown. 

While this earlier machine was not an 
unqualified success, it has to be admitted 
that Mr. Mitchell, by his clever applica- 
tion of the wedge-film lubrication prin- 
ciple, as well as by the simple form he 
has given the connecting rod in his 
slipper pads, has practically eliminated 
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friction in this mechanism and _ has, 
thereby, made the application of the 
“wobble,” or “swash-plate,” a complete 
success. 

Apparently, few engineers are capable 
of a correct analysis of a given mechan- 
ism. But since a mechanism forms only 
part of a machine, how many are 
capable of analyzing complete machines, 
especially if the latter are somewhat 
more complex, as, for instance, the lino- 
type or a calculating machine? 

This shortcoming gives rise to much 
duplicated work in inventions and, on 
the other hand, is a distinct impediment 
in litigation proceedings concerning 
patents, where the engineer has to 
solve the task of imparting his own 
knowledge in such simple language to 
the judges, who have practically never 
had a training in engineering, so that 
the latter may be enabled to follow his 
deductions and arrive at a clear under- 
standing of the machines or mechanisms 
involved. The study, therefore, of the 
science of kinematics is invaluable to 
patent attorneys and patent examiners 
alike. But, while, in these cases, the 
“kinematic analysis” is invoked in the 
process of -clarifying ideas, modern 
kinematics does not stop here. It has 
developed the reciprocal process, “kine- 
matic synthesis,” which enables the de- 
signer to develop by clear scientific 
principles mechanisms and machines in 
a way similar to that through which 
problems in mathematics, especially in 
geometry, are solved by means of a gen- 
eral theorem. 

It seems incredible that there should 
be in the whole of the United States 
not one college which grants to the study 
of kinematics that place in the engineer- 
ing curricula, that this science should 
rightly occupy. As it helps, on the one 
hand, to simplify our conceptions of ma- 
chines and mechanisms and their proper 
correlation by systematic classification 
and, on the other hand, allows us, by 
means of general theorems on con- 
strained motion and of classification of 
different motions for future reference, 
to employ these for the solution in a 


given case, it will give the student, as‘ 


no other engineering discipline will, a 
wider horizon and a clearness of think- 
ing that often is astounding to the unini- 
tiated. 

The lack of the knowledge of this 
science is responsile for the confusion 
that exists in engineering when it comes 
to classifying apparatus and mechanisms, 
It is, therefore, no wonder to see 
valuable collections of mechanisms—as, 
for instance, that in the Museum for 
Peaceful Arts, in New York City—ar- 
ranged in such a confused and hap- 
hazard way that the student stands be- 
wildered in front of it, hopelessly try- 
ing to memorize the different apparatus 
seen, while, by simple regrouping and a 
few explanatory words, a system could 
be arranged that would stand out with 
such clearness that it could easily be re- 
membered even by a novice. 

If these remarks draw attention to a 
very neglected field of science suff- 
ciently to remedy this state of affairs, I 
shall feel myself greatly rewarded for 
this modest effort. 


Wrought Iron Cylinder 


Heads for Diesel Engines 


hy A paper recently read before the 
Institution of Engineers and Ship- 
builders in Scotland and abstracted in 
Engineering, Dr.-Ing. F. Sass described 
a method of building up Diesel cylinder 
heads by brazing together with copper 
a number of constituent parts machined 
out of wrought iron. 

The head in question was the lower 
one of a double-acting airless-injection 
Diesel marine engine, having cylinders 
700 mm. in diameter by 1,200 mm. 
stroke. It is impossible in the case of 
these lower heads, to arrange the valve 
and other openings as symmetrically as 
in the upper heads, and hence the tem- 
perature strains are correspondingly 
greater. For this reason, there have 
been many cases of cracked cast-iron 
heads. 

Brazing with copper has long been 
known to yield a remarkably strong 
joint, and the strength, Dr. Sass stated, 
can be enhanced by subsequent heat 
treatment, which causes the copper to 
diffuse deeply into the iron. The head 
described in his paper was made to re- 
place a cast-iron one and was conse- 
quently less simple than it might other- 
wise have been. The components num- 
bered eighteen and included tubes, ribs 
and elbows. The brazing was effected 
in an electric furnace, which could be 
raised to a temperature of 1,200 deg. C., 
the temperature being under per- 
fect control. The whole operation of 
brazing and heat treatment was con- 
ducted in an atmosphere of hydrogen. 
The final cooling extended over 48 
hours. The method is stated to be due 
to K. Bassler, of the A.E.G. turbine 
works, in which similar methods have 
long been employed for building up 
diaphragms. 


In 1918, Two 12,500-Kva., 22,000- 
VoLtt SyNcCHRONOUS CONDENSERS were 
sold to the Andhra Valley Power & Sup- 
ply Company, Ltd. Bombay, India. 
These condensers have been operated 
for eight years in a high-humidity and 
high-temperature atmosphere without 
failure. In 1926, the Southern Cali- 
fornia Edison Company purchased two 
100,000-kva. 16,500-volt steam-driven 
turbine generators, which are probably 
the first large generators purchased in 
America for operation at a_ voltage 
above 14,000. Several machines have 
been purchased for operation at 22,000 
volts. — N.E.L.A. Electrical Apparatus 
Committee Report, 


CorrecTion.—In the article “Boiler 
Auxiliaries Keep Pace With High- 
Pressure Trend,” published in the May 
28 number, reference was made to an 
auxiliary relief valve electrically con- 
trolled to operate with “less than 10 per 
cent blowdown” and used to reduce the 
frequency of the spring safety-valve 
blowing. The blowdown for this valve 
should have been one per cent instead of 
10, as obviously the blowdown could not 
be reduced from 4 to 10 per cent. 
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RECENT PUBLICATIONS 


STRENGTH OF MATERIALS, SECOND EDI- 
tion. By Alfred P. Poorman, Pro- 
fessor of Applied Mechanics, Purdue 
University. Published by McGraw- 
Hill Book Company, Inc., 370 Seventh 
Ave., New York, 1929. Cloth, 6x9 
in.; illustrated; 343 pages. Price, $3. 


HIS is a second and revised edition 
of a highly useful textbook on the 
strength of materials. The peculiar 
advantage of the first edition lay in the 
large number of examples fully worked 
out, which served to make clear to the 
reader the practical applications of the 
theories set forth in the book. This 
feature is retained in the new edition 
with the problems revised and improved. 
Certain additions have been made in 
this new printing. Sudden and impact 
loads on bars and beams have been 
treated more fully. The material deal- 
ing with riveted joints has been revised 
to reflect more accurately current prac- 
tice in tank and boiler work. Also, 
much new material relating to timber 
has been added. 


Power SERVICES AND MEN IN ACTION 
ON THE Bottom. By Commander 
Edward Ellsberg. Published by 
Dodd, Mead & Company, Inc., New 
York, 1929. Cloth; 53x84 in; 
illustrated; 324 pages. Price, $3. 


REVIEWED By IRVING FELLNER 


OMPRESSORS, pumps, pipe lines 

—power services and equipment in 
action. Here is a book that tells how a 
sunken submarine was brought*to the 
surface, and tells in such a manner that 
no engineer can afford to miss_ its 
absorbing interest and inspiration. 

“He screwed down hard on the hand- 
wheel to make sure it was tightly closed, 
then moved forward to the valves in 
the engine exhaust pipes. Frazer closed 
the globe valves, then moved on to the 
multitude of smaller valves—this was 
the largest one, the 24-in. main air- 
induction to the two Diesel engines. 

“Between the valve body and _ the 
radio room bulkhead, in a space only 
about 14 in. wide, we must break a 
union in the drain line, force the drain 
line out of the way, and insert an elbow 
with a new half union to match the 
existing fitting. To the new elbow we 
would connect our hose. 

“Up went the pressure again. One 
hundred and sixty, one hundred and 
eighty, two hundred pounds. The gage 
needle would go no farther. We paused 
there. The domed, cast-iron head over 
the pump cylinder was pulsing back 
and forth with each stroke as if it 
were made of rubber, not iron. The 
pump was laboring far over its normal 
capacity.” 

Except for the radio room this might 
he one of our own power plants! But 
it’s part of the epic of raising the “S-51.” 
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Commander Ellsberg, Salvage Officer 
in charge of this herculean task, has 
written the story that is engineering in 
the raw, under the most trying and 
dramatic circumstances. Decisions, re- 
pairs, inventions, inmprovisations made 
in seconds while a man’s life or the 
success of the whole undertaking, was 
dependent on “guessing” right. 

“As we had no means of burning 
steel successfully then, it was decided 
to tear these deck beams out of the ship.” 

But later on Commander Ellsberg 
perfects his under-water torch. 

“I brought the tip of the torch close 
to one edge, with the flame playing 
against the corner of the iron. In a 
moment the iron glowed bright red. I 
pressed the trigger. An oxygen jet, 
sspurting through the center of the flame, 
hit the glowing spot. The iron ignited. 

“A beautifully pure white stream of 
fire shot several feet through the water, 
with a mass of fine sparks flying off 
from it—a sight stranger and more 
brilliant than any fireworks exhibition 
I had ever seen.” 

Speaking of their problem in placing 
the pontoons in position, he says: 

“The ‘S-51,’ at her depth, was of 
course wholly out of our sight, yet we 
had to land our pontoons close along- 
side her, not more than eight feet away. 
In addition, to allow us to get the six 
forward pontoons in position where we 
needed them for lifting, we were re- 
quired to plant them one ahead of 
another with only a six-foot interval 
between the end of one pontoon and 
the front of the next pontoon astern. 

“A somewhat analogous problem 
would:be to lower a heavy Pullman car 
from the top of a fifteen-story building 
which was swaying violently, due to 
an earthquake, to the street, in the 
middle of a black night when you 
couldn’t see the street, nor the car 
either after you started lowering; and 
then land the Pullman car in a vacant 
space in the middle of a train standing 
on a track in the dark street below 
without dropping the car on the diner 
ahead or the car just behind the 
vacant space. Frankly, I always had a 
sinking feeling in the stomach whenever 
it came time to lower a pontoon.” 

So much for the power services side. 
But still more important the 
human story—an epic of “guts’”—how 
this sailor-engineer can write! 

After the collision— 

“ ‘Ror God’s sake, throw us a line!’ 
The ‘City of Rome,’ speed unchecked, 
rushed on by.” 

After the first preliminary inspection 
by a diver— 

““T went down the stream of air 
bubbles. I walked her deck from bow 


to stern and I hammered on every 
hatcle Not a sound inside. They’re all 
dead down there. 
was decided, 
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When it instead of 


farming out the job, that the Navy 
would raise its own dead, the contractor 
who did not get the contract said: 

“*T don’t know who is going to do 
this job, but whoever he is, he’ll wish 
before he gets through that he had been 
born a girl baby.’ ” 

Every step was planned and rehearsed 
over and over again, and then the 
unforeseen difficulties which arose were 
overcome on the sea bottom by the 
exercise of Yankee ingenuity and sound 
mechanical skill. The whole procedure 
smacked much of a major trench raid, 
in its rehearsals and careful plotting 
only to be changed by the Germans 
doing the unforeseen once the raid was 
under way. The wonder of the whole 
affair was not the heights of intelligence 
reached by the officers, but the very high 
average of everyone connected with the 
undertaking, 

Commander Ellsberg has written a 
book that will make every American 
who reads it proud to claim the same 
nationality as that of the personnel of 
the U. S. Navy. 


S1x-PLace TABLE WITH EXPLANATORY 
Notes. By Edward S. Allen, As- 
sociate Professor of Mathematics, 
Iowa State College. Third Edition. 
Published by McGraw-Hill Book 
Company, Inc., New York City, 1929, 
Flexible binding, 4x7 in., 167 pages. 
Price, $1.50. 


HIS book is a collection of tables 

of squares, cubes, square roots, cube 
roots, fifth roots and powers, circumfer- 
ences and areas of circles, common loga- 
rithms of numbers and of the trigonom- 
etric functions, natural trigonometric 
functions, natural logarithms, expo- 
nential and hyperbolic functions, inte- 
grals. In this third edition the values 
of secant and cosecant have been 
added to the tables of natural trigo- 
nometric functions, and all functions are 
given direct to six decimal places. 
Tables for conversion between radians 
and degrees have also been added. The 
book is of convenient pocket size, neatly 
bound and clearly printed. It will be 
a real aid to those who do much cal- 
culating. 


HANDBOOK OF CHEMISTRY AND PHyYS- 
ics. Thirteenth Edition. By C. D. 
Hodgman, Associate Professor of 
Physics, and N. A. Lange, Assistant © 
Professor of Chemistry, Case School 
of Applied Science. Published by 
Chemical Rubber Publishing Com- 
pany, Cleveland, Ohio, 1929. Bound 
in flexible artificial leather ; 4x64 in. ; 
1,214 pages. Price, $5. 


THs standard handbook of physical 
and chemical tables and data has 
been revised and brought up to date. 
Additional information as to the specific 
gravity, pounds per gallon and other 
properties of aqueous solutions has been 
included. Another interesting addition 
is concerned with ceramics and_ other 
refractory materials. 

In general, this reference book is 
made up of tables—mathematical, chem- 
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ical, physical and miscellaneous, such 
as wire sizes, etc. About 70 pages, for 
instance, are filled with heat data. An- 
other 50 pages are given over to defi- 
nitions and formula such as those of 
heat, combustion and thermodynamics. 
Electricity is also covered in a brief way 
in this section. 

This handbook is of convenient size; 
it is well arranged; the information 
contained has been checked and re- 
checked through thirteen editions. For 
these reasons, and because it contains 
many facts not readily available else- 
where, it is deserving of a place on the 
engineer’s desk or bookshelf, where it 
can be easily reached. 


ENGINEERING Epucation. Edited by 
Ray Palmer Baker, professor of 
English and head of the Department 
of Arts, Sciences and Business Ad- 
ministration at Rensselaer Polytechnic 
Institute. Second edition (revised and 
reset). Published by John Wiley and 
Sons, Inc., New York City, 1928. 
Cloth, 54x74 in.; 231 pages. Price 
$2 net. 


HE reader who expects to find in 

this book a collection of dry pedantic 
essays on the minutie of engineering 
education has a pleasant surprise in 
store for him. With rare good judg- 
ment the editor has gathered selections 
which, while centered on science and 
engineering, are as broad as human ac- 
tivity and as deep as human life. No 
engineer with a liking for real litera- 
ture is too young or too old to have 
his vision broadened by such reading 
and to get very keen pleasure from it. 
The authors included are: Simon 
Newcomh, Cecil Henry Desch, John 
Hays Hammond, John Butler John- 
son, John Lyle Harrington, Herbert 
Spencer, Sir William Henry White, 
Henri Poincaré, Robert Alexander 
Patterson, Robert Andrews Millikan, 
Robert Rose, Alfred Senier, James 
Shotwell and Bertrand Russell. These 
names promise much and the book jus- 
tifies the promise to those readers who 
value a philosophical interpretation of 
engineering and engineering education, 


DEFORMATION OF PLANE PIPES AND 
FurRTHER RESEARCH ON Pipe BENpDs. 
By Wm. Hovgaard. Published by the 
Massachusetts Institute of Technol- 
ogy. Paper, 297 pages; 6x9 in. 


HIS paper shows how to determine 
the deflections and reactions in 
steam pipe lines of various layouts and 
comprising different types of bends. 
It is essentially of a fundamental na- 
ture, giving the development of first 
principles and general formulas ap- 
plicable to all cases of bends. There 
is given, however, the solution for sev- 
eral special types of bends commonly 
used in practice, but these chiefly for 
the purpose of illustrating a general 
method and principle involved. Alge- 
braic and graphic methods for evaluat- 
ing the integrals that occur in the 
formula are described. 
In the latter part of the paper a re- 
port is given of tests on pipe bends 
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carried out at the Massachusetts Insti- 
tute of Technology in the early part 
of 1928. Six-in., 94- and 144-in. pipe 
were used in these tests, during which 
longitudinal strain measurements were 
made with strain gages, but the trans- 
verse strains were calculated from the 
change of curvature obtained from 
measurement of a number of diameters 
around a section. 

This paper is a continuation of a 
similar treatise published in Vol. 6, 
No. 2, of the Journal of Mathematics 
and Physics, November, 1926. Though 
of a technical nature, it should be of 
interest to those designers concerned 
with pipe layout. 


INDUSTRIAL Exectricity. By A. De- 
fretin, Chief Engineer, Electric Serv- 
ice Association of Industrials in 
Northern France. Published by Her- 
mann Scientific Library Company, 
6 Rue de la Sorbonne, Paris, 1929. 
Paper; 6x9 in.; 582 pages; 321 
illustrations. Price, $2.50. 


HIS book is published in French 

and in three parts. The first part 
deals with the general properties of 
electric circuits and machines. The 
second has to do with the generation 
and transformation of electrical energy 
and covers both alternating- and direct- 
current generators and motors, trans- 
formers and converting equipment. In 
the third section is given a collection 
of 66 photographs of different types of 
electrical machines. The text in parts 
one and two is in general a theoretical 
treatment of the subjects, and is of such 
a character as to be readily understood 
only by those who have a technical 
training, 


ENGINEERING ENGLISH. By John 
Hubert Scott, Associate Professor of 
English, State University of Iowa. 
Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 
City, 1928. Cloth, 6x9 in.; 321 pages. 
Price, $2.75 net. 


RESUPPOSING a general knowl- 

edge of English composition on the 
part of the reader, Professor Scott goes 
into technical analyses of the written 
and oral forms used in the expression of 
engineering ideas. Such themes as the 
process paper, directions paper, appara- 
tus paper, principle-of-operation paper, 
letters and reports are covered in the 
first part of the book, with particular 
attention to the mechanical details. The 
second part deals with the supply-of- 
materials talk, new-invention talk, rela- 
tive-merits talk, engineering-project 
talk and definition, investigative, argu- 
mentative and thought papers. Spec- 
ification writing and the engineering 
vocabulary are given due consideration. 
Many examples of effective expression 
are included in the book, as well as 
interesting practice exercises. 

Though intended primarily as a text- 
book for college use, this extensive 
treatise should prove helpful to all en- 
gineers who are seeking to improve 
their powers of expression. It is a 
particularly fine example of how en- 


gineering treatment may be applied to 
the study of English. An interesting 
relationship between the two is pointea 
out by Professor Scott when he 
acknowledges that in the mechanic 
forms of engineering he has found a 
key to much of the marvelous counter- 
point of English prose. 


SECOND SUPPLEMENT TO BULLETIN No. 
2, BIBLIOGRAPHIC SERIES, MELLON 
INSTITUTE OF INDUSTRIAL RESEARCH. 
A list of the books, bulletins, journal 
contributions and patents by members 
of the institute during 1928. By Lois 
Heaton. Published by the Mellon In- 
stitute of Industrial Research, Pitts- 
burgh, Pa., 1929. Paper; 11 pages. 


fang pamphlet gives references to 
the published accounts of research 
work carried out at the Mellon Institute. 
The progress of much of this work has 
been reported in Power from time to 
time. That concerning refractories and 
heat insulation is of particular interest. 


THERMAL EXCHANGES BETWEEN A Hv- 
MAN Bopy AND Its ATMOSPHERIC 
ENnviIRONMENTs. By F. C. Houghton. 
W. W. Teague, W. E. Miller and 
W. P. Yant, American Society of 
Heating and Ventilating Engineers. 


HIS is a report of research work 

done at the laboratory of the Amer- 
ican Society of Heating and Ventilat- 
ing Engineers in co-operation with the 
United States Bureau of Mines, the 
object of which was to determine the 
rate of heat production in a human 
body, the rate of heat dissipation to the 
air and the differentiation of this loss 
between that taking place by radiation 
and convection combined, and that lost 
by heat or evaporation of moisture. It 
was also the purpose of the investiga- 
tion to determine the rate of moisture 
loss by evaporation from the skin and 
lungs. 

The effective temperature index of 
sense of warmth and physiological re- 
action for varying temperatures, hu- 
midities and air motion is defined, and 
heat production within the body and 
total heat loss from it are shown to be 
functions of this index for both. still 
and moving air. The total heat loss 
in the body is shown to be a function 
of dry bulb temperature, and the change 
in degree of perspiration with temper- 
ature and humidity is shown. 


Tue Deron Circuit BREAKER, a 49- 
page publication, has recently been an- 
nounced by the Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa. This booklet consists of a 
series of A.I.E.E. papers, together with 
Electrical World and Electrical Journal 
articles which have been published re- 
cently covering the theory and develop- 
ment of the Deion circuit breaker and 
field tests which have been applied to it. 
An A.I.E.E. paper presented at the 
summer convention in June, 1928, on 
“Extinction of an Alternating-Current 
Arc,” by Dr. J. Slepian, inventor of the 
Deion breaker, is also inc!uded. 


POWER—June 18, 1929 


4 
3 
5 
fete 
if 
| 


and Men Power’s Field 


THE EDITORS WILL WELCOME THE CO-OPERATION OF READERS IN REPORTING 


INTERESTING HAPPENINGS, PERSONAL OR OTHERWISE 


High-Pressure Boiler 
at New Purdue 
Laboratory 


Mechanical Engineering Building 
to be Erected This Summer 
Will House 2,500-lb. Boiler 


gegen University plans to erect 
a new mechanical engineering labo- 
ratory this summer which will have 
among other pieces of apparatus an ex- 
perimental steam boiler to operate at 
pressures up to 2,500 lb. This labora- 
tory, the first unit of the new mechan- 
ical engineering building, will be housed 
in a three-story structure, 160 ft. long 
and 70 ft. wide, of brick and steel with 
reinforced concrete floors. It will be 
provided with a 10-ton traveling crane 
located directly under the skvlights 
which serve to light and ventilate the 
building through a well hole 28 ft. in 
width running through the center of it. 

One side of the ground floor will be 
occupied by steam engines of all types 
with a surface condenser and _ con- 
densate weighing tanks for each. The 
other side will be used for steam boilers 
and their accessories. A new vertical 
fire-tube boiler with feed pump and 
closed feed-water heater will be in- 
stalled. Steam from this boiler will be 
fed to an engine so that it will be pos- 
sible to test a small complete power 
plant. A 1,000-sq.ft. superheater, fired 
by a forced-draft chain-grate stoker, 
with feed-water heater, boiler feed 
pump and weighing devices will be in- 
stalled, as well as a hand-fired Elesco 
superheater. Space will also be provided 
for an experimental boiler to operate at 
pressures up to 2,500 lb. and a sep- 
arately fired superheater. These units 
will be oil-fired and used primarily for 
research on the generation and utiliza- 
tion of high-pressure steam. Draft for 
all boiler units will be furnished by a 
brick chimney 70 ft. high with a 
27x39-in. flue. 

Many types of pumps with motor and 
turbine drives will be located on the 
main floor of the building, as well as 
gas, semi-Diesel and Diesel engines. 
Compression and absorption refrigerat- 
ing machines and a 50-kw. turbine gen- 
erator set will also be installed. The 
mezzanine floor will be devoted to the 
lighter apparatus and to computation 
rooms, Steam gages, calorimeters, in- 
jectors, Orsats, and so forth wiil be 
located on this floor. With ample allow- 
ance for future growth, the laboratory, 
when finished, will be one of the finest 
of its kind in the country. 
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COMPARISON of the production of electric power by public- 
utility power plants in the United States for the first four 
months of 1929 with that for 1928 is shown in the above curves 
compiled by A. H. Horton, Division of Power Resources, Geological 
Survey of the Department of the Interior. 


N.E.L.A. Prize Awards for 1929 


Fourteen awards were made at the 
52nd convention of the National Elec- 
tric Light Association, which closed in 
Atlantic City, N. J., on June 7. Among 
the most prominent the Charles A. 
Coffin central station award was made 
to the El Paso Electric Company, El 
Paso, Texas, for its remarkable success 
in rendering efficient service to its 
customers, in stimulating public good- 
will in a particularly difficult territory 
and in carrying out a far-sighted policy 
of improvement and expansion. 

Other awards were: The Henry L. 
Doherty gold medal to E. W. Vilett, 
Public Service Electric & Gas Com- 
pany, Newark, N. J., for “Investment 
Merit of the Electric Utility Industry” ; 
the Harriet Billings award to P. O. 
Johnson, Northern States Power Com- 
pany, Minneapolis, Minn., for ‘The 
Human Side of a Balance Sheet’; the 
Martin J. Insull award to R. R. Mac- 
Leod, Buffalo Niagara & Eastern 
Power Corporation, Buffalo, N. Y., for 
“A Public Relations Yardstick”; and 
the Frank W. Smith educational award 
to R. H. Young, Public Service Electric 
& Gas Company, Camden, N. J. 

The three James H. McGraw prizes 
were awarded as follows: To E. B. 
Strowger, Niagara Falls Power Com- 
pany, for “Operating a Hydro-Electric 
System for Best Economy”; to H. G. D. 
Nutting, Detroit Edison Company, for 
“The Electric Water Heater”; and to 
Francis Heisler, Public Service Com- 
pany of Northern Illinois, Chicago, for 
“Peak Load in Steam Plants and Its 
Economical Generation.” 

In the field of central-station mer- 


chandising the J. E. Davidson awards 
were made to Keo Currie and Ray 
Warren, Public Service Company of 
Northern Illinois; D. D. Parry, Central 
Hudson Gas & Electric Corporation, 


Poughkeepsie, N. Y.; and Edwin 
Fleischmann, Niagara Falls Power 
Company. Public Utility accountancy 


was covered by the H. M. Byllesby 
awards to W. A. O’Neill and F. L. 
Barry, of the Electric Bond & Share 
Company, New York, and H. V. Bright, 
of the Southeastern Power & Light 
Company, New York. 


Electric Light Bulb Blamed 


for Cleveland Disaster 


'An unguarded electric light bulb was 
revealed as the likely cause of the Cleve- 
land Clinic disaster by a recent engi- 
neering investigation made under the 
direction of Dr. R. D. MacLaurin, Com- 
missioner of Wastes for the City of 
Cleveland. The explosion occurred in 
the basement of the clinic building 
where more than 50,000 X-ray films 
were stored. When the heat from the 
bulb started the decomposition of the 
film, great quantities of poisonous and 
explosive gases were generated. These 
gases ignited and there were subsequent 
explosions with a loss of 126 lives. 

Testimony before the commission 
established the fact that an extension 
cord with a 100-watt bulb had been 
suspended from a 2-way socket attached 
to a steam pipe directly over the wooden 
film shelves in such a way that the bulb 
was in a direct contact with the films. 

The extension cord and bulb were found 
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intact by Doctor MacLaurin in the 
débris under the bench shown in the 
accompanying photograph. When re- 
placed in its original position the bulb 
touched the films on the file 74 in. 
from the floor. It was further estab- 
lished that both the two-way socket and 
the switch of the bulb socket were in 
the “on” position when found. 

Tests were performed which seemed 
to prove conclusively that the electric 
bulb, rather than the steam pipe or 
estaping steam, was responsible for the 
explosion. Films held in contact with 


the 100-watt bulb ignited in from two 
The bulb pro- 


to seventeen minutes. 


Dr. R. D. MacLaurin holding the elec- 
tric bulb which caused the explosion. 


duced a temperature of 440 deg. F. 
Similar tests with steam at 65 lb. and 
312 deg. failed to ignite the film when 
held at a distance of ten inches. That 
the disaster might have been averted by 
the use of an ordinary steel guard for 
the bulb is shown from the results of 
a five-hour test in which a bulb so 
guarded failed to ignite films held one- 
half inch away. 


Oregon Professional Engineers 
Hold First Meeting 


With the hydro-electric development 
of Oregon as its central theme the first 
annual convention of the Professional 
Engineers of Oregon was held at 
Eugene on May 31 and June 1. Among 
the papers presented at the meeting 
were: “Hydro-Electric Potentialities of 
Oregon,” by F. R. Schanck; “Manage- 
ment of Municipal Utilities,” by C. A. 
McClain; “Utility Regulation in the 
Public Interest,” by J. A. Laing, and 
“Developed Water Powers of Oregon,” 
by Rhea Luper, state engineer. A trip 
to the Leaburg hydro plant, which is 
now under construction on the McKenzie 
River, was a feature of the convention. 
Many other entertainments added to a 
lively and well-attended meeting. 
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Spot * News 


THE AMERICAN SECTION of the 
World Power Conference is to have a 
permanent organisation with O. C. Mer- 
rill, active chairman, and offices in 
Washington and New York. In order 
to devote his full time to this work, Mr. 
Merrill has resigned as executive ‘secre- 
tary of the Federal Power Commission, 
effective July 1. He will be succeeded 
by Frank E. Bonner, district engineer 
in California for the United States For- 
est Service. 


* * 


NEGOTIATIONS are now in prog- 
ress in London between representatives 
of the principal pipe-making groups 
with a view to extending the scope and 
membership of the International Pipe 
Entente to include the adherence of Eng- 
lish, American and Canadian producers. 
If effected, the final accord will run 
until March, 1935, and will apply to 
steam, water and gas pipe. 


* * x 


STANDARDIZATION of Diesel fuel 
oil has been recommended to the Ameri- 
can Standards Association by the Stand- 
ardization Committee of the American 
Society of Mechanical Engineers, which 
offers its services as sponsor. 


x Ok 


STATISTICAL RESEARCH on the 
part of the N.E.L.A. shows that the 
average unit of electrical energy in this 
country travels 22 miles through wire 
and cable from the power house where 
it 1s generated to the appliance where 
it is used. 


* * * 


CONSTRUCTION of a central power 
plant to serve the mines operating in 
the Broken Hill silver-lead-zinc district 
of New South Wales, Australia, at a 
cost of about $1,500,000, will be started 
soon. ~The plant will consist of six 
3,000-hp. generating units and four 
1,200-hp. air compressors. 


A FURTHER STUDY of the power 
possibilities of the Salmon River, Idaho. 
will be made this summer by the Geolog- 
ical Survey of the Department of the 
Interior. According to present data the 
potential water power of Idaho is esti- 
mated at 4,032,000 hp., which is nearly 
7 per cent of the total for the United 
States. 


THE NEW YORKER HOTEL, now 
under construction in New York City, 
will have in its power plant an eight- 
cylinder, 530-hp. De La Vergne Diesel 
engine directly connected to a direct- 
current generator, it has been an- 
nounced. New York’s largest hotel will 
be the first public building in the city 
to have a Diesel installation. 


Iowa N.A.P.E. Holds Meeting 


W. W. Gasser, Sioux City, was 
elected president of the Iowa State 
Branch of the National Association of 
Power Engineers at the annual conven- 
tion in Marshalltown, which closed 
June 7. He succeeds L. T. Hazelwood, 
Des Moines. Mr. Gasser’s selection 
indicated that the executive committee, 
meeting later in the year, will name his 
home city for the 1930 convention. 
B. Wingert, Ottumwa, who was state 
deputy last year, was elected vice-presi- 
dent, succeeding Mr. Gasser, who was 
elevated from that position. C. A. 
Bland, Des Moines, and J. A. Coulson, 
Sioux City, were re-elected secretary 
and treasurer respectively. 

Lorain G. Miller, dean of engineer- 
ing, Des Moines Univer-ity, discussed 
“Measuring the Boiler Plant”; John 
M. Drabelle, mechanical and electrical 
engineer, Iowa Railway & Light Cor- 
poration, spoke of “Recent Develop- 
ments in Steam Engineering”; and H. 
V. Pedersen, superintendent of the 
Marshalltown water works, discussed 
“Boiler Room Design” at the closing 
session. One hundred delegates at- 
tended the session. 


Ash Removal to Be Studied 
by Special Committee 


An investigation of particular interest 
to central-power stations has recently 
been started by a Special Research 
Committee of the American Society of 
Mechanical Engineers to study the addi- 
tion of fluxes as a means of removing 
ash from powdered-coal furnaces in the 
form of molten slag. 

The committee feels confident that a 
wide variety of coals can be made avail- 
able for use in such furnaces by this 
method of ash removal. The experi- 
mental work will be carried on at the 
Pittsburgh plant of the Bureau of Mines 
by R. A. Sherman, former research 
associate of the A.S.M.E. Special 
Research Committee on Boiler Furnace 
Refractories, and under the direction 
of P. Nicholls, supervising engineer of 
the Fuel Section of the Bureau. Labo- 
ratory furnaces are being set up and 
funds are available to start work on 
the investigation. 

The committee will give particular 
attention to the determination of the 
least amount of flux necessary to add 
to a given coal ash to give a slag fluid 
enough to remove in a molten state 
under furnace conditions. At its meet- 
in in Rochester during the Society’s 
recent spring meeting, it was decided 
to divide the experimental work into 
three divisions: (1) small-scale labo- 
ratory tests to determine the type and 
amount of flux necessary under ideal 
conditions of intimate mixing of the 
materials and uniform temperature and 
gas composition; (2) large-scale labora- 
tory tests to determine the practica- 
bility of additions of fluxes in a similar 
manner to actual practice; (3) boiler 
furnace tests in actual plants to work 
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out the mechanical details of flux addi- 
tion under operating conditions. 

The committee feels sure that many 
public utilities will be interested in 
aiding its program, both financially and 
through the furnishing of material for 
tests. Samples of coal ash obtained in 
powdered-fuel plants burning a wide 
variety of coals are especially desired 
at this time. Any one interested in the 
committee’s program and willing to aid 
it in this way should address the chair- 
man, P. B. Rice. 

The personnel of the committee is as 
follows: P. B. Rice, chairman, Stevens 
& Wood, Inc., New York; A. Carnegie, 
Superintendent power, Ohio Power & 
Light Company, Youngstown, Ohio; 
P. G. Coghlan, engineer, American Gas 
& Electric Company, New York; H. M. 
Cushing, chief engineer, Buffalo Gen- 
eral Electric Company, Buffalo, N. Y.; 
C. F. Hirshfeld, director of research, 
Detroit Edison Company, Detroit 
Mich.; K. M. Irwin, mechanical engi- 
neer, United Gas Improvement Com- 
pany, Philadelphia, Pa., and P. Nicholls, 
supervising engineer, Fuel Section, 
Bureau of Mines, Pittsburgh, Pa. 


Second Unit Installed in 
Big Creek Plant No. 8 


Completing the present 
hydro-electric plants on its Big Creek- 
San Joaquin development project, the 
Southern California Edison Company 
on June 1 placed in operation a 40,000- 
hp. generating unit in its plant No. 8 
at the junction of Big Creek and the 
San Joaquin River. This is the second 
unit in plant 8, the first, rated at 32,200- 
hp., having been installed in 1921. This 
second unit was placed in plant 8 in 
order to utilize the additional water 
made available through the development 
of the Shaver Lake 138,000 acre-ft. 
reservoir and the Big Creek 2-A plant. 
Both plants 2 and 2-A discharge into 
the same afterbay, which in turn be- 
comes the forebay of plant 8. 

The addition of the 40,000-hp. unit 
has increased to 1,112,760 hp., the total 
installed capacity of the company’s 
system, according to George C. Ward, 
executive vice-president. 


A.S.M.E. To Celebrate 50th 
Anniversary in 1930 


In February and April of 1880 two 
gatherings were held which resulted in 
the formation of the American Society 
of Mechanical Engineers. The fiftieth 
anniversary of these gatherings will be 
celebrated in 1930 with ceremonies 
international in scope that will record 
the achievements of the Society for 
fifty years, evaluate the influence of 
mechanical engineering upon the social 
and economic life of the country, and 
point the way to future development. 
It is expected that the five days, April 
5-9, 1930, will be given over to the cele- 
bration. 

The preliminary meeting of the So- 
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Men in the News 


MATTHEW S. SLOAN 


president of the New York Edi- 
son Company, was elected pres- 
ident of the National Electric 
Light Association on June 7 at 
the 52nd convention of the Asso- 
ciation held in Atlantic City, N. J. 

Other officers for 1929-30 are: 
W.A. Jones, first vice-president ; 
J. F. Owens, second vice-presi- 
dent; M. E. Sampsell, third 
vice-president, and E. F. Gruhl, 
fourth vice-president. P. S. 
Young was re-elected treasurer 
of the Association. 


ciety on Feb. 16, 1880, was held in the 
office of the American Machinist. It 
is fitting, therefore, that the proceedings 
start in New York with a visit to the 
present office of the American Ma- 
chinist, where appropriate ceremonies 
will be held. The organization meet- 
ing was held on April 7, 1880, in the 
auditorium of Stevens Institute of Tech- 
nology at Hoboken, and on the second 
day of the celebration in 1930 the scene 
of this first meeting will be visited. 
Stevens Institute is preparing an elabo- 
rate pageant which will depict the early 
life of the Society. The final three days 
of the celebration will be held in Wash- 
ington, D. C., with an interesting pro- 
gram of stimulating speakers from 
many other nations. 

Invitations have been issued to the 
engineering societies and engineering 
schools throughout the world to send 
delegates to this event. 


Water and Fuel Power 
Being Studied 


A subcommittee of the National 
Water Power Policies Committee, con- 
sisting of Dr. Thomas S. Baker, presi- 
dent, Carnegie Institute of Technology, 
Pittsburgh; Lewis B. Stillwell, consult- 
ing engineer, New York; and Prof. 
Horace W. King, University of Michi- 
gan, met at the Chamber of Commerce 
headquarters recently to work into final 
shape its comparative study of water 
and fuel power. 


The subcommittee’s report which will 
be presented to the full committee when 
it meets next September, contains a 
graphical analysis of trends in costs and 
quantity of electric power produced 
from these two sources. This produc- 
tion or generation cost is compared with 
transmission, distribution and commer- 
cial costs in an effort to show the 
relative importance of water power pro- 
duced at the sites. Other elements of 
comparative value of steam and water 
power are discussed, and the relative 
opportunities for increases in efficiency 
are shown. 

The extent to which the detailed pre- 
liminary information which this sub- 
committee has collected will be carried 
into the final report of the whole com- 
mittee will be determined at the Septem- 
ber meeting. 


Western Society of Engineers 


Holds Annual Meeting 


At the Palmer House, Chicago, 
during the evening of June 5, the 
Western Society of Engineers held its 
sixtieth annual meeting and dinner. 
Although attention was called to the 
sixty years of organized service that the 
Society had rendered to engineers of 
Chicago and the Middle West, the 
meeting was not given over to remini- 
scences. About six hundred were in 
attendance and. had the privilege of 
listening to an interesting program fea- 
tured by an address on “Engineering 
Education and Its Future,” by William 
E. Wickenden, president-elect of the 
Case School of Applied Science. The 
retiring president, John A. Garcia, re- 
viewed briefly the work of the Society 
for the last year, citing the active part 
that has been taken in civic affairs, the 
increase in membership to a figure ex- 
ceeding 3,400, the doubling of the at- 
tendance at the weekly meetings, the 
sound financial condition of the Society, 
the proposed participation in sponsoring 
an engineering congress during the 
Worlds Fair in Chicago in 1933, and 
other interesting details relative to the 
Society work. 

Other functional duties of the presi- 
dent was to award honorary member- 
ship to Edward C. Carter, who had been 
president of the society in 1905 and 
had served for years as chief engineer 
of the Chicago & North Western Rail- 
way; the presentation of the Robert W. 
Hunt Award to Delton T.. Waby, a 
junior member, for his paper on “Iron 
and Steel Melting in the Electric 
Furnace”; and the presentation of certi- 
ficates to all living past-presidents of 
the Society certifying their term of 
office. 

Drawing from his great store of 
information on engineering education 
and experience in this field, the speaker 
of the evening, William E. Wickenden, 
gave a most enlightening address. 
Beginning with the founding of the 
first technical school in France and 
sketching the development of technical 
education and organization of the engi- 
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neering profession along definite lines 
in Great Britain, he traced the progress 
of our own engineering education, 
founded on the earlier developments in 
France and Great Britain, up to the 
present time, with special reference to 
the impetus given to this movement by 
the Land Grant Act of 1862. Mr. 
Wickenden then pointed out the path 
along which future progress lies. 

Announcement of officers elected for 
the coming year was made as follows: 
William S. Monroe, president; D. J. 
Brumley, first vice-president; W. O. 
Kurtz, second vice-president; Frank 
D. Chase, third vice-president; Leigh 
S. Keith, treasurer; C. C. Whittier, 
George W. Hand and Charles Weston, 
trustees; E. T. Howson and August 
Ciesing, new members to Washington 
Award Committee. 


OBITUARY 


Henry W. WENDT, pioneer manu- 
facturer and president of the Buffalo 
Forge Company, died in his home at 
Buffalo, N. Y., June 13, following an 
attack of pneumonia. 

Born in Buffalo June 19, 1862, Mr. 
Wendt was educated in the public 
schools here. When only sixteen he 
became associated with his brother, the 
late William F. Wendt, in the found- 
ing of the Buffalo Forge Company. 
Later he became works manager and in 
1910, when the company was_incor- 
porated, he was elected vice-president 
and treasurer and in 1916 was elected 
president. 

Besides his manufacturing interests, 
Mr. Wendt found time for a number of 
years to publish The American Black- 
smith, a trade paper, and La Hacienda, 
a Spanish agricultural magazine circu- 
lated in Latin-American countries. He 
was a member of the A.S.M.E. 


GeorcE T. ARMITAGE, for 14 years 
chief engineer of the Hotel Traymore, 
Atlantic City, N. J., died there on 
June 6. 

Born in England, October 23, 1854, 
Mr. Armitage came to this country at 
an early age. He started his engineer- 
ing career as a fireman and continued 
to advance until he became chief engi- 
neer and superintendent for the Girard 
Trust Company of Philadelphia, where 
he worked for 23 years. He then ac- 
cepted the position with the Hotel T'ray- 
more, which he held until his death. 

He was a charter member of the 
Chester Association No. 2, N.A.S.E., 
founded in 1880 and later became a 
member of the New Jersey Association 
No. 9, N.A.S.E., of which he was a 
past State president. 


GeorceE Hate Barrus, consulting 
engineer, Boston, Mass., was born in 
Goshen, Hampshire County. Mass., 
July 11, 1854, and died in Brookline, 
Mass., on April 3, 1929, after a short 
illness. 

He was educated in the public schools 
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Coming Conventions 


American Institute of Electrical En- 
gineers, annual summer convention, 
Swampscott, Mass., June 24-28. 
Pacific Coast Regional Meeting, 
Santa Monica, Calif. Sept. 3-6. 
F. L. Hutchinson, secretary, 33 

West 39th St., New York City. 


American Society of Heating and 
Ventilating Engineers, annual 
summer’ meeting, Bigwin Inn, 

Bays, Ontario, Can., 
June 26-28. . Hutchinson, 
secretary, 29 W. 39th St., New 

York City. 


American Society of Mechanical En- 
gineers, spring meeting, Salt Lake 
City, Utah, July 1-4, 1929. Calvin 
Rice, secretary, 29 West 39th St., 
New York City. 

American Society of Refrigerating 
Engineers. Summer convention at 
Penn State College, State College, 
Pa., June 20-22. Secretary, W. H. 
Ross, 35 Warren St., New York 


City. 
American Society for Testing Ma- 
terials. Annual meeting, June 


24-28, at Chalfonte-Haddon Hall, 

Atlantic City, N. J. Secretary, 

. L. Warwick, 1315 Spruce St., 
Philadelphia, Pa. 

American Welding Society. Fall meet- 
ing at Cleveland, Ohio, Sept. 9-13. 
Secretary, M. M. Kelly, 33 West 
39th St., New York City. 


Canadian Electrical Association, an- 
nual convention, to be held June 
19-21, at St. Andrews-by-the-Sea, 
N. B. H. M. Lyster, secretary, 
Power Building, Montreal, Que. 


National Association of Power En- 
gineers, 47th annual convention, 
Chattanooga, Tenn., Sept. 9-13. 
Fred Raven, secretary, 417 South 
Dearborn St., Chicago, Ill. New 
England States Association an- 
nual meeting, June 20-21, at Fitch- 
burg, Mass. 


National Association of Practical Re- 
frigerating Engineers. Twentieth 
annual convention at the William 
Penn Hotel, Pittsburgh, Pa., Nov. 
4-7. Secretary, E. H. Fox, 5707 
W. Lake St., Chicago, IIl. 


National Board of Boiler and Pres- 
sure Vessel Inspectors. Annual 
meeting, June 18-20, at Detroit, 
Mich. Secretary, C. O. Myers, 14 
Commercial Nat’l Bank  Bldg., 
Columbus, Ohio. 


National Exposition of Power and 
Mechanical Engineering, Grand 
Central Palace, New York City, 
Dec. 2-7. Charles F. Roth, man- 
ager, Grand Central Palace, New 
York City. 


National Oil and Gas Power Meeting. 
Under auspices of A.S.M.E. Oil 
and Gas Power Division and_the 
Pennsylvania State College. June 
24-27, State College, Pa. Me 8 
ne, chairman, State College, 

a. 


Northwest Electric Light and Power 
Association. 22nd Annual Conven- 
tion, June 26-29, 1929, at Seattle, 

ash. Registration and informa- 
tion: J. J. Hayes, Westinghouse 
Electric & Manufacturing Com- 
pany, Seattle, Wash. 


Universal Craftsmen Council of 
Engineers. Annual meeting in 
Detroit, Mich., Aug. 6-10, at the 
Book-Cadillac Hotel. Grand Sec- 
retary, T. H. Jones, 33 Linden 
Ave., Cherrydale, Va. 


World Engineering Conference, 
Tokyo, Japan, October, 1929. All 
correspondence should be addressed 
to the Secretary, World Engineer- 
ing Conference, Nikon, Kogyo Club, 
Morunouchi, Tokyo. 


of Reading, Mass., and was graduated 
at the Massachusetts Institute of Tech- 
nology in the Department of Mechanical 
Engineering in 1874. After graduation 
he remained at the Institute assisting 
in the designing and construction of a 
steam-engineering laboratory, the first 


of its kind in any polytechnic school in 
the United States. 

He served as judge of power exhibits 
at the Massachusetts Charitable Me- 
chanic Association Fairs repeatedly; as 
judge at the Franklin Institute Electri- 
cal Exhibition in Philadelphia, and as 
the Massachusetts judge on power 
exhibits at the Columbian Exhibition 
at Chicago in 1893. His inventions 
include a variety of forms of the steam 
calorimeter, a coal calorimeter, a draft 
gage, and a steam boiler, and steam and 
water meters. In the American Society 
of Mechanical Engineers of which he be- 
came a member in 1883, he served as 
vice-president in 1905-6; he was also 
associated with several committees for 
devising standard methods for testing 
boilers, engines, pumps and locomotives, 
serving as chairman of the committee 
on Standard Tests of Pumping Engines. 
He was also chairman of the committee 
of the Society which established the 
Power Test Code in 1915. 

He was a member of the Society of 
Naval Architects dnd Marine Engi- 
neers, the Boston Society of Civil 
Engineers and the New England Water 
Works Association. 


S. HALLoweE Lt, for nearly 
half a century an officer in the Cochrane 
Corporation and its predecessor, the 
Harrison Safety Boiler Works, died at 
his home in Germantown, Philadelphia, 
on June 2. He was actively associated 
in the introduction of the Harrison 
safety boiler and the Cochrane open 
heater, and at the time of his retirement 
a few years ago was secretary and treas- 
urer of the Cochrane Corporation. 


PERSONALS 


J. S. MoutTon, executive assistant of 
both the Great Western Power Com- 
pany and the San Joaquin Light & 
Power Corporation, has been appointed 
executive engineer of the former 
company. 


W. J. Dana, professor of experi- 
mental engineering at North Carolina 
State College, has gone to Cincinnati, 
Ohio, to continue his work for a second 
summer with the Columbia Engineering 
& Management Corporation on power- 
plant checking and design. 


Perry ©. CrawForp, for the last 
three years vice-president and general 
manager of the California-Oregon 
Power Company at Medford, Ore., has 
resigned to become president of the 
American Utilities Service Company, a 
recently organized ‘public utility com- 
pany with headquarters in Chicago. 


ArtTHuR W. Gray, Ph.D., has joined 
the staff of the Brown Instrument Com- 
pany as associate director of research. 
He will be engaged mainly in the de- 
velopment of scientific and industrial 
instruments. For this work Doctor 
Gray is well fitted by his long training 
and experience. He established the 
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Thermal Expansion Laboratory of the 
Bureau of Standards and originated im- 
portant methods and apparatus that are 
still in use there. 


F. R. PHIuips, vice-president of the 
Duquesne Light Company and_ vice- 
president of the Equitable Gas Com- 
pany, has been elected senior vice- 
president of the Philadelphia Company. 


BusINEss NOTES 


Tue CoMPANy, of Jeannette, 
Pa., has named S. C. Miller district 
manager, with offices at 1101 Security 
Building, Denver, Colo. 


THe NorRTHWESTERN MANUFACTUR- 
ING ComPANY, of Milwaukee, Wis., an- 
nounces the appointment of the Welding 
Engineering Company, 1154 Forty-first 
St., Milwaukee, Wis., as representatives 
for the Wisconsin and northern Illinois 
territories. 


Ewertz & DALCHER, consulting en- 
gireers, have moved their office to 
larger quarters at 26 Cortlandt St., New 
York City. 


THE HaArpisoN- WALKER RzFRAC- 
TORIES CoMPANY, of Pittsburgh, Pa., 
announces election of the following of- 
ficers: H. W. Croft, chairman of the 
board; J. E. Lewis, president; O. M. 
Reif, Nin McQuillen, Kenneth Seaver 
and Raymond Willey, vice-presidents ; 
P. R. Hilleman, secretary and W. F. 
Bickel, treasurer. 


THE WAGNER ELECTRIC CoRPORA- 
TION, of St. Louis, Mo., has moved its 
Buffalo service station and branch sales 
office to a new building at 1796 Main St. 


THE Oscoop CoMPANY, through a 
purchase of all outstanding capital stock, 
has acquired all property of the Power 
Manufacturing Company including the 
large plant at Marion, Ohio. 


THE Cuicaco Pump Company has 
made the following additions to its sales 
force: W. K. Hornbuckle to the Mem- 
phis, Tenn., office; Sidney Steiner to 
the New York office, and Ray Treth- 
away to the Detroit office. 


THE MINNEAPOLIS-HONEYWELL REG- 
ULATOR CoMPANY has purchased re- 
cently the Edgecombe Re-issue Patent 
No. 15531, the basic patent covering 
broadly the control of warm-air circulat- 
ing fans. 


THE CARBORUNDUM COMPANY, of 
Niagara Falls, N. Y., announces several 
changes among the personnel of its sales 
department, as follows: C. J. Steuber 
irom Milwaukee to Detroit with offices 
at 2759 East Grand Blvd.; H. E. 
Kerwin from Chicago to Milwaukee to 
succeed Mr. Steuber ; Robert Rainnie, of 
the engineering staff, to succeed Mr. 
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Kerwin at Chicago; George Hardin to 
be sales manager for Germany with 
headquarters at the Deutsche Carbo- 
rundum Werke, Dusseldorf; and J. C. 
Gallen to succeed Mr. Hardin in the 
territory around Flint, Saginaw and Bay 
City, Mich. 


Ciirton Reeves & ASSOCIATES, in- 
dustrial engineers, have moved their 
offices to 95 Liberty St., New York City. 
They also announce the issuance of an 
interesting booklet telling about their 
work entitled, ““More Profits.” 


THE Lincotn Evectric CoMPANY, of 
Cleveland, Ohio, announces the appoint- 
ment of two new district sales represen- 
tatives: B. W. Brown at Milwaukee, 
Wis., and G. O. Forseth at Minneapolis, 
Minn. 


TRADE CaTALocs 


STEAM JET Ejectors—Bulletin G-1, 
issued by the Elliott Company, of Jean- 
nette, Pa., describes a complete line of 
ejectors for application to all kinds of 
service, more particularly for industrial 
process work involving the use of 
vacuum. It is a 24-page publication, 
profusely illustrated. 


PANELBOARDS — Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa., has published a com- 
plete catalog, No. 224, of panelboards. 
Contained in the 64 pages are many 
illustrations, wiring diagrams and 
tables. Valuable engineering data are 
also included. 


LusricaTIOn — The lubrication of 
steam turbines is treated in detail in 
Engineering Bulletin No. T-39, issued 
by the Standard Oil Company of Indi- 
ana, 910 South Michigan Ave., Chicago, 
Ill. Particular attention is given to 
lubricating costs. 


WATERWHEELS—The James Leffel & 
Company, Springfield, Ohio, are pre- 
paring a series of bulletins on typical 
Leffel waterwheel installations. Bul- 
letin W203 is the first of the series and 
features the open penstock installation 
with the submerged type of gate-operat- 
ing mechanism. 


BiowEers—Bulletin No. 22-B-1, re- 
placing No. 1011, covers low-pressure 
rotary positive blowers equipped with 
roller bearings, which are manufactured 
by the P. H. & F. M. Roots Company, 
of Connersville, Ind. A dimension 
print, table of sizes giving speeds, ca- 
pacities and horsepowers and a brief 
review of pumping units are included 
in this 16-page illustrated booklet. 


CiutcHes— The Carlyle Johnson 
Machine Company, of Manchester, 
Conn., is issuing a new loose-leaf cata- 
log showing the various types of John- 
son friction clutches with illustrations 


of their industrial uses. Besides this 
general catalog, bulletins covering ap- 
plications in each industry and sub- 
division of large industries are being 
issued, 


Putverizers—The illustrated folder, 
issued by George F. Pettinos, 1206 
Locust Ave., Philadelphia, Pa., gives 
data on his “Whirlwind” pulverizers. 


Circuit BreaAkers—Supplement No. 
1-A to Bulletin No. 580 has just been 
issued by the Roller-Smith Company, 
233 Broadway, New York City. This 
supplement covers some recent additions 
to the line of Type EAF, small, in- 
closed, air-break circuit breakers. 


FUEL PRICES 


COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous Market Price 
(Net. Tons) Quoting per Ton 
Navy Standard... New York..... $2.20 @$2. 40 
[Kanawha....... . Columbus..... 1.25 @ 1.50 
Smokeless........ Cincinnati. .... 1.75 @ 2.00 
Smokeless. . 1.85 @ 2.00 
S. E. Kentucky... Chicago....... 1.35 @ 1.65 
Pittsburgh..... 1.40 @ 1.75 
Gas Slack........ Pittsburgh..... 1.00 @ 1.15 
Big Seam......... Birmingham.... 1.50 @ 1.75 
Anthracite 

(Gross Tons) 

Buckwheat....... New York..... $2°35@$2.75 
New York..... 1.35@ 1.50 

FUEL OIL 


New York—June 13, f.o.b. Bayonne, 
N. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 5ic. per gal.; 36@40 
deg., furnace, tank-car lots, 6c. per gal. 


St. Louis—June 5, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.3709 per bbl. 
or 42 gal.; 26@28 deg., $1.4209 per bbl.; 
28@30 deg., $1.4709 per bbl.; 30@32 
deg., $1.5209 per bbl.; 32@36 deg., gas 
oil, 4.151c. per gal.; 38@40 deg., distil- 
late, 5.23c. 


Pittsburgh—June 4, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5c. per gal.; 
36@40 deg., 5.5c. per gal. 


Philadelphia—June 5, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 22 deg. 
plus, $1.575@$1.625 per bbl.; 23@27 deg., 
$2.10@$2.15 per bbl. 


Cincinnati—June 11, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
Sc. per gal.; 26@30 deg., 5.25c. per gal.; 
30@32 deg., 5.5c. per gal. 


| 
Chicago—June 8, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 60c. per 
bbl.; 26@30 deg., 72.5c. per bbl.; 30@32 
deg., 95c. per bbl. 


Boston—June 6, tank-car lots, f.o.b. 
12@14 deg. Baumé, 4.5c. per gal.; 28@ 
32 deg., 5.6c. per gal. 


Dallas—June 8, f.o.b. local ‘refinery, 
26@30 deg., $1.30 per bbl. or 42 gallons. 


1029 


| 
. 
| 
4 
¢ 


New Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DEPARTMENT, WHICH IS 
PREPARED TO FURNISH A MORE COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Ala., Greenville—City plans an election soon 
to vote $18,000 for waterworks improvements 
including 18 in. well, pump, ete. 

Calif., Grass Valley—Pacific Gas & Electric 
Co., 245 Market St., San Francisco, had plans 
prepared for addition to electric substation here. 
Estimated cost $30,000. Private plans. 

Ga., Atlanta — Georgia Power Co., Electric 
Bldg., opened bids June 14, for excavation for 
substruct™re, circulating water tunnel, intake 
structure and canal, all concrete for  sub- 
structure floors and turbo-generator foundation 
for electric power plant. ~~ total cost 
$5,000,000 to $7,000,000. Armstrong, 
c/o Alabama, Power Co., 600, "North 18th St., 
Birmingham, Ala., is engineer. 

Ill., Chicago—Owner, c/o R. F. France, 155 
North Clark St., Archt., awarded masonry con- 
tract for a 10 story apartment building includ- 
ing refrigeration system, elevators, ete., to H. 
Janisch & Co, 1815 Winona St. Estimated 
cost $1,000,000. 

Ill., Chicago—W. G. Uffendell, 39 South State 
St., Archt., is receiving bids for the construction 
of a 67 x 123 ft. power plant and dryer building 
to include two water tube boilers, oil burner, 
ete., for J. H. Murphy, 1531 Kingsbury St. 

Mass., Attleboro—Attleboro Steam & Electric 
Co., 24 South Main St., awarded contract for 
the construction of a power house on West St. 
to E. P. Pineo, 58 Hawthorne St. 

Mass., Holyoke—City is having plans prepared 
for the construction of a pumping station, etc., 
in Springdale Section. P. E. Bond, City Hall, 
is engineer. Work will be done by day labor. 

Minn., Granite Falls — City voted $90,000 
bonds for reconstruction of municipal electric 
power plant. 

Miss., Jackson—C. H. Lindsley, Archt., will 
receive bids until June 24 for a 15 story office 
building including steam heating and refrigera- 
tion systems boilers, pumps, elevators, etc. at 


6th St., for L. Threefoot, Meridian. Estimated 
cost $600,000. 
Mo., St. Louis—S. Hamburg, Jr.. 1043 Arcade 


Bldg., is receiving bids for the construction of 
an apartment building including steam heating 
and electric refrigeration systems, ete.. at Ca- 
banne and Union Sts. B. Shapiro, 1219 Syndi- 
cate Trust Bldg., is architect. 

Mo., St. Louis—Laclede Gas Light Co., 11th 
and Olive Sts., awarded contract for the con- 
struction of a pumping station to W. C. Harting 
Construction Co., 1101 International Life Bldg. 

Dover—Elliot Rose Co., awarded con- 
tract for the construction of a 45 x 75 ft. boiler 
house and service building to F. A Rumery Co., 
oe ope Forest St., Portland, Me. Estimated cost 

Jersey—Delaware, Lackawanna & West- 
ern R.R., 90 West St., New York, will not con- 
struct power units for electrification of lines 
from Hoboken to Dover: Passaic and Dela- 
ware to Gladstone and the Montclair branch. 
Power will be purchased. Bids on electrical 
apparatus for sub and tie stations will soon 
be called. 

J.,  Hackensack—Public Service Electric 
& Gas Co., 80 Park Pl., Newark, is having 
plans prepared for the construction of an elec- 
tric distribution plant on Newman St. _ Esti- 
mated cost $250,000. Public Service Produc- 
tion Co., 80 Park Pl., Newark, is architect. 

N. J., Jersey City—Bd. of Commissioners, City 
Hall, awarded contract for the construction of 
a 26 story hospital at Clifton Pl. to James 
Mitchell, Inc., 24 Journal Sq. Estimated cost 
$1,650,000 Steam heating system, etc., will be 
installed. 

N. J., Perth Amboy—Perth Amboy Coal & 
Ice Co., 558 State St.. awarded contract for the 
construction of an ice plant at Fayette and Good- 
win Sts. to A. C. Windsor. 717 Broadway, 
Estimated cost $75,000 

J., Pinewald—wW. K. Oltarjevsky, 130 West 
St., New York, Y., Archt., is receiving 
bids for an & story hotel including steam heat- 
ing, ventilation and refrigeration systems, boilers 
elevators, ete. at Crystal Lake Shore here for 
Sangor Hotel Corp.. B. W. Sangor. 60 Park PI., 
Newark. Estimated cost $1.000,000. 

N. Y., Brooklyn—Prudential Ice & Coke Co.., 
1168 Herkimer St.. will receive bids until June 
25 for the construction of an ice plant at 1329 
Willoughby St. Estimated cost $125,000. C. 
P. Cannella, 1163 Herkimer St., is architect. 

N. Y., Conklingville—New York Power & 
Light Corp., 126 State St.. Albany. awarded 
contract for the construction of a new hydro- 
electric plant here, to Stevens & Wood, 20 Pine 
St.. New York. 

N. Y., New York—Fritz Uhlenhaut. New 
Haven, Conn., awarded contract for the con- 
struction of an office building at 104 Maiden 
Lane here. to Shroder & Koppel, 420 Lexington 
Ave., New York. Estimated cost $1.000.000. 

N. D., Grafton—City has been authorized to 
construct a municinal electric power plant. 
Estimated cost $80.000. 

0., Cleveland—City, D. S. Blossom, Dir. will 
soon award contract for the construction of a 
boiler house at Hudson Farm. $60,000. Will 
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also receive bids until June 28, for a 
group buildings on Scranton Rd. 
$1,.000,0 H. Kregelius, 604 City Hall, is 

0., Cleveland—Cleveland Electric Illuminating 
Co., H. Hartman, Purch. Agt., Illuminating 
Bldg., awarded contract for the construction 
of an electric sub-station at East 79th St. 
and Union Ave. to S. W. Emerson Co., 1836 
Euclid Ave. Estimated cost 

Cleveland—Shaker Co., c/o C. Arnold, V. 
Pres., Terminal Tower, awarded contract for 
the construction of a central heating plant on 
Shaker Sq. to W. J. Schirmer Co., 1920 Euclid 
Ave. Estimated cost $350,000. 

0., Dayton—Dayton Light, Heat & Power Co.., 
205 East First St., had plans prepared for the 
construction of a boiler house for power unit 
on Beeker St. Estimated cost $200,000. Colum- 
bia Engineering & Management Corp., 61 Broad- 
way, New York. N. Y., is engineer. 


Tex., Corpus Christi—H.G Sherman, awarded 
contract for a 10 story office building to Wood- 
Sherman Construction Co. Estimated cost $500.- 
«a Steam heating system, etc., will be in- 
stal 


Sox. Kerrville — Moody-Seagraves Interests, 
Esperon Bldg., Houston, awarded contract for 
the construction of a hydro-electric development, 
irrigation, dams, ete. here to P. Wright, 
Kerrville, $75,000: also for supplying vertical 
turbo-generators, d.c. panels, motors, pumps, 
ete. for irrigation and domestic supply to Peden 
_— & Steel Co., 1401 South Flores St., San 

ntonio. 


Wis., Whitefish Bay—I. J. Rosenberg, 919 
Grant Blvd., plans the construction of a 5 
story hotel. Estimated cost $2,000,000. H. H. 
Bruns, 809 47th St., Milwaukee, is architect. 


Ont., Harrow—City Council, plans the con- 
struction of a waterworks system including 
pumping station, mains, ete. Estimated cost 
$35,000. A. W. Connor, Metropolitan Bldg., 
Toronto, is engineer. 

Ont., Sarnia—Sarnia Elevator Co., awarded 
contract for the construction of a grain elevator, 
2,000,000 bu. capacity to Fegles Construction 
Co., Port Arthur. Estimated cost $593,000. 
Electrically driven equipment will be installed. 


-Ont., Windsor—Diocese of London, Bishop 
Fallon, London, Ont., will soon award contract 
for a story infirmary including steam 
heating system, etc., on Cavanaugh Rd. _ Esti- 
mated cost $600,000. Pennington & Boyde, 
1002 Security Bldg., are architects. 

Que., Dolbeau—Lake St. John Power & Paper 
Co., Ltd.. 502 Drummond Bldg, Montreal, is hav- 
ing plans prepared for the construction of a 
power plant here. Esttimated cost $300,000. 


Equipment Wanted 


Air Compressor, Ete.—Pacific Gas & Electric 
Co., 245 Market St., San Francisco, plans the 
installation of a new compressor also construc- 
tion of a 100,000 -. ‘ gas holder at Colusa. 
Estimated cost $24,0 


Boilers — Bureau a Yards & Docks, Navy 
Dept., Washington, D. C., plans changing boilers 
from coal to oil burning including new furnace 
settings, oil storage, tank, oil pumping heating 
equipment, ete. at Brooklyn, N. Y., also take 
bids until June 24, for the installation of three 
new steam boilers, etc. at S. Marine Bar- 
racks, Washington, D. C. 


Boilers, Pumps, Ete.—Dept. of Welfare, J. E. 
Harper. Dir., Columbus, O., plans to purchase 
two 400 hp. steam boilers, underfeed stokers, 
187 kva. generator units, boiler feed, condenser 
and vacuum pumps, feed water heater, domestic 
hot water heater, etc. for proposed power house 
for Institution of Feeble Minded at Apple Creek. 


Motors, Ete.— MacDonald Engineering Co. 
Ltd., R. Shoemaher, Canadian Pacific Railway 
Bldg., Toronto, Ont., is in the market for sev- 
eral motors, etc. 3 ph. 60 cycle, 550 v. 

Pumping Units—J. R. Kerby, Clk, Grosse 
Pointe Farms, Mich., will receive bids until 
July 1 for furnishing and installing four ver- 
tical shaft motor-driven centrifugal sewage 
pumping units and two vertical shaft motor 
driven centrifugal or screw type storm water 
pumping units together with electrical starting 
and control apparatus and auxiliary equip- 
ment. Estimated cost $150,000 

_Pumps—Dept. of Public Service, Toledo, O.., 
will receive bids until June 25 for sludge pumps, 
ete., for proposed sewage treatment plant. Esti- 
mated cost $1,500,000. 

Pumps, Ete.,—Dept. of Water Supply. 735 
Randolph St., Detroit, Mich., will receive bids 


until June 26 for furnishing and installing three 
17,000,000 m.g.p.d. electrically d.iven centrif- 
ugal pumps, with auxiliary equipment at 
Springwells Booster Station. 

Pumps and Motors—City of Hugo. Okla.. 
plans to purchase two 300, one 500 and two 
350 g.p.m. centrifugal pumps and motors for 
waterworks. 


Industrial Projects 


OR 


Conn., Bristol—OIL STORAGE BUILDING— 
New Departure Mfg. Co., is having plans pre- 
pared for the construction of an oil storage 
plant in connection with general forge plant 
to include complete pumping and_ piping 
system for new boiler plant and manufacturing 
processes, ete., Lockwood, Greene & Co., 100 
East 42nd St., New York, N. Y., are engineers. 

Md., Baltimore—SOAP FACTORY AND 
POWER HOUSE—Proctor & Gamble Mfg. Co., 
Gwynne Bldg., Cincinnati, O., awarded contract 
for the construction of a group of buildings 
including power houses, etc., here, to Frainie 
Bros. & Haigley, 19 West Franklin St., Balti- 
more, Md. Estimated cost $1,000,000. 

Mich., Detroit—FURNITURE FACTORY AND 
WAREHOUSE—Peoples Outfitting Co., 50 
Michigan Ave., awarded contract for a 4 story, 
321 x 600 ft. factory and warehouse on West 
Warren Ave. to Byrant & Detwiler, 2336 Dime 
Bank Bldg. Boilers and equipment for finishing 
furniture will be required. 

Mich., Lansing — AUTOMOBILE SERVICE 
PARTS FACTORY — Olds Motor Works. 
awarded contract for a 3 story, 130 x 420 ft. 
factory for the manufacture of service parts 
for automobiles, also warehouse. Private plans. 
Electric motors and equipment for transferring 
and loading parts will be required. 

N. J., Newark—MOTOR CAR FACTORY— 
E. C. Epple, 44 Commerce St., Assoc. Archt . 
will receive bids about July 1, for the con- 
struction of a 3 story, 200 x 206 ft. factory 
at Central Ave. from 16th to 17th Sts. for 
Packard Motor Co., Broadway and 
St., New York, Y. Estimated cost $300,000. 
A. Kahn, 1000 Tieroene Bldg., Detroit, Mich., 
is architect. 

0., Cleveland — CHAIR 
PLANT—Cleveland Chair & Mfg. Co... L. 
Rourd, Pres., Stop 3 Bedford oo. is os 
bids for a 1 story, 40 x 100 and 34 x 60 ft. 
addition to factory and office. Estimated cost 
$40,000. W. Maurer, 5716 Euclid Ave., 
is architect. 

0., Elyria—MACHINERY FACTORY—Cleve- 
land Automatic Machine Co., is having plans 
prepared for the construction of a factory, office, 
etc. Estimated cost $250,000. Wright & Nice, 
4339 South Saginaw St., Flint, Mich., are 
architects. 


Pa., Falls Creek—CHINA MANUFACTURING 
PLANT—Jackson Vitrified China Co., plans the 
construction of a group of factory buildings, 1 
and 2 story, 46 x 80, 26 x 80 and 48 x 90 ft. 
Estimated cost $75,000. W. H. Overdorff, 23 
West Long Ave., Dubois, is architect. 

Pa., Homestead—PROPELLER FACTORY— 
Standard Propeller Co., awarded contract for a 
3 story. 130 x 240 ft. plant to Nicola Building 
Co., Penn Ave. Pittsburgh, Pa. Esti- 
mated cost $250,000 

Pa., Monongahela—PLANT—Coshocton Iron 
Works, will build a 1 story, 160 x 480 ft. addi- 
tion to plant. Estimated cost $150,000 Private 
plans. 

Tenn., Columbia — KNITTING MILL and 
BOILER HOUSE—Cadet Knitting Mills, Second 
St. and Allegheny Ave., Philadelphia, will soon 
award contract for the construction of a 1 and 
2 story. 107 x 348 ft. mill including 25 x 31 
ft. boiler house here. 

Ont., Chatham—DISTILLERY and BOILER 
HOUSE—Carling Breweries, Ltd.. Co. Burns. 
Mer., Talbot St., London, plans to completely 
remodel present building, also 3 story, 150 x 
200 ft. addition and new boiler house here. 
Estimated cost $250,000. Private plans. Work 
will be done by day labor. 

Ont., Mount Dennis — FACTORY — Ferranti 
Electric Ltd.. 26 Noble St., Toronto, will soon 
receive bids for a 1 and 2 story 110 x 400 ft. 
factory here. Estimated cost $100,000. Ewart, 
Armer & Byam, 36 Toronto St., Toronto, are 
architects. 

Ont., Windsor—SPARK PLUG FACTORY— 
Champion Spark Plug Co., awarded contract for 
addition to factory to J. V. Gray Construction 
Co, Barlett Bldg. Estimated cost $50,000 
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